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FOREWORD

People have always expected bountiful resources from their forested land. Today, the
increasing demand for fish and wildlife is being reflected in forest resource management.
On National Forests, many acres now are being managedprimarily for fish andwildlife. To
meet these management goals as well as those related to more traditional forest products,
rich, diverse forest ecosystems are needed.

The shift to bioticdiversityas a major criterionfor good land management challengesus
all. We must learn to plan habitat management proactively, not reactively. Integrated
resource management addresses a richer set of purposes. Biologists and foresters must
work as a team and increase their sense of partnership. The keys are integration, leadership,
and creativity. The presentations in this session represent innovative approaches to
integrated resource management and economic values. They offer ideas on how biologists
can join foresters in leading the way.

, ,,, I I - IIII



CONTENTS

Page

iNTEGRATED RESOURCE MANAGEMENT - MAKING IT WORK ON THE GROUND

Joel D.Holtn3p ......................... 1

iNTEGRATED RESOURCE MANAGEMENT MEANS FOR MANAGEMENT FOR
F_SH AND WiLDLiFE TOO

Fbyd J. Mar_ ......................... 5

ASPEN MANAGEMENT FOR RUFFED GROUSE
Gor_n W. Gultbn ....................... 9

WOODLAND LANDSCAPING FOR WILDLIFE
Carroi L. Herderson ...................... 13

INTEGRATING HABITAT NEEDS OF MOOSE WITH TIMBER MANAGEMENT
iN NORTHEASTERN MINNESOTA

Peter A. Jordan, Elizabeth R. Kennedy, Scott D. Posner, and Gordon A. Well 18

iNTEGRATING WILDLIFE HABITAT OBJECTIVES WITH SILVICULTURAL
PRESCRIPTIONS

John E. Mathisen ...................... 23

KIRTLAND'S WARBLER BREEDING BIOLOGY AND HABITAT MANAGEMENT
John R. Probst ......................... 28

MANAGING NORTHERN FORESTS FOR BLACK BEARS

Lynn L. Rogers, Gregory A. Wilker, and Arthur W. Allen ........ 36

RIVERS OF SAND; RESTORATION OF FISH HABITAT ON THE HIAWATHA
NATIONAL FOREST

Chades E. Bassett ...................... 43

AQUATIC HABITAT MANAGEMENT CONCEPT - A STREAMSIDE MANAGEMENT
STRATEGY FOR NATIONAL FORESTS IN ALASKA

DaveR. Gibbons ...................... 49

MANAGEMENT OF RIPARIAN ZONES AND STREAM CHANNELS TO BENEFIT
FISHERIES

RobertL. Hunt ........................ 54

ECONOMIC CONCEPTS RELATED TO THE COMPARISON OF RELATIVE VALUES
OF TIMBER AND FISHERY RESOURCES

DavidB, Rockland ...................... 59



iNTEGItATED RESOURCE _tANAG_IENT - M_KING IT WORK ON THE GROUND

JOEL Do HOLTROP, Hiawatha National Forest Rapid River, Michigan

Presented at the SAF National Convention held in Minneapolis on October 20_ 1987 _i

INTRODUCTION Integration like closing roads by planting wildlife

supporting shrubs° _d cutting aspen to encourage

Integrated Resource >_nagement is considering beaver activity to create wetland habitat_ and

and planning for all resources in the same area at locating a timber skid trail to provide access for

the same time, using an interdisciplinary approach, a future fisheries project° This helps insure

It is how the National Forest Plans were developed, efficiency and avoids conflicts between projects° Iand now how they are being implemented.
In the past, we had individual plans for every

Integrated Resource Management (IRM) can be resource. For instance_ there were river plans for
explained with buzz words and concepts, such as watershed and fisheries improvement, timber plans_

"Interdisciplinary Teams", "Management Areas", recreation plans, and wildlife plans_ Each of these

"Opportunity Areas", and "Desired Future Condition". tended to head in its own direction_ with the res{_2::
But making IRM work on the ground requires more than being conflict and inefficiency. Integrated
words and concepts. It requires things like a Resource Management brings all of these together _s

champion for resources like fisheries_ wildlife, and one integrated plan_

endangered plants. It requires real, meaningful
public participation. It requires cooperative We have some comnon concepts and terminolo/y
relationships, well-articulated objectives for all in IRM, and good professionals very capable of

resources, and more. implementing resource technology_ Now what does it
take to make Integrated Resource Management really

:Not that the words and concepts associated with work on the ground? Based on experiences with

IRM are not important. It is essential to have a things that have been successful_ and others that

common approach and consistent terminology. Basic have not been as successful_ takes:
concepts and an understanding of the value of an

integrated approach are essential° However, I will. Public participation
concentrate on some of the other items necessary to A Champion for key resources

make IKM work on the ground. Objectives :forall resources
An interdisciplinary team attitude

INTEGRATED RESOURCE MANAGEMENT Cooperative relationships

First of all, though, let me lay the ground Now I will discuss each of these items°

work of what I mean by Integrated Resource

Management. It is the Forest Service Eastern PUBLIC PARTICIPATION

RegionVs approach to implementing our Forest Plans.
The Forest Plans were developed by considering all Making I_M work on the ground requires real_
the resources of the Forest at the same time using meaningful public participation. For truly

an interdisciplinary team. That is, the Forest integrated resource management to be implemented_

Plans are integrated resource plans. Now, as we all kinds of resource projects must occur° Not

implement the Plans, as we get more site and only popular projects, but also controversial ones°
project specific, we must continue to do so in an Public participation identifies sensitive issues,

integrated fashion, to stay consistent with the concerns, and opportunities, if done well, it
Plano insures the public will not be surprised. It helps

develop public support for the integrated projects°

The IRM approach involves identifying and And it provides a basis for better understanding of

analyzing 5,000 to 20,000 acre sections of the resource management. All this adds up to a better
Forest called Opportunity Areas. These Opportunity decision, as well as a better chance of being able

Areas are analyzed by an interdisciplinary team that to implement all of the integrated resource projects
considers all the resource opportunities and incorporated in that decision.
concerns of the area at the same time, Based on

Forest Plan direction, a long-term Desired Future There are a few pitfalls to avoid in public
Condition forms the basis for what projects need participation. The first is seeking public input

to occur during the next i0 years to move us toward too late in the decision process. Get public
that desired condition. The projects have been participation throughout the decision making process_

planned at the same time for the Opportunity Area, Many Ranger Districts in the Eastern Region have
so integration of the various projects occurs, even used members of the public on their

interdisciplinary teams.
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The second pitfall to avoid is not talking to a resource_ Someone I would call a champion for that

wide enough rar_ge of publics o It may not be easy to resource°

get any public input_ and this varies by geographic

area arid level of comtroversy_ but generally it is Without a champion for these resources 3 they

easier to get local input_ more difficult to get will fall by the way-side in the push for other

r}._gional or nation, el publics invo!.ved_ It also tends things° Without a ehampion_ they will not attain

to be easier to get input from the vocal extremes_ their rightful level of prominence in the

but not the less vocal "middle of the road _ publics_ i_]_tegrated resource management of an area,,

The third pitfall is a tendency to try to sneak Let me illustrate with a couple of examples,

by sl.eeping dogs° There is a temptation to try to Rare or sensitive plants are often overlooked in

implement: proje<:ts or plans before affected publics resource management_ It takes a champion for

kns_._or understand all the effects_ In the long these plants - for orchids_ prairie zrasses_ ferns:

ru_ this s[rate_y will not work° whatever - to see they are adequately considered.

On the Rapid River Ranger District we have a very

We need the public's consent to manage <he few remnants of the b:[g grass <_rairle species_ An

Nationa.l For'esns_ [_Iformed consent of the public individual with botanical ability recognized the

i.s stable_ It ].egitimizes what we do. [t wins prairie grass speeies_ recognized the potential

supporters for _ood resource management° Uninformed significance of our remnant stands of these species,

consent:_ :}u the other hand, is a time-bombo and articulated his knowledge and foresight_ Thanks

threatening everything we do. It will lead to lack to that chamDion_ where appropriate we have

of <r_s[_ _9'te_ tmexpected negative effects occur, integrated the protection and expansion of native

So_ address 5_o_ critics and potential critics prairie grasses in:o out management scheme.
thro_g_o_[ the publ,_.c participation process_

Another example of a champion making IRM work

As tim_ allows, there is nothing l.ike the is the Forest Service fisheries initiative: Rise

personal touch. Go to an affected public's home or To The Future. I am proud to say the Hiawatha

office_ and one on one ask them their opinion on National. Forest: is one of the nation's leaders in

what sho_Id be done in a particular area_ I have fish habitat management and restoration° The

found people _:o _)e flattered_ even honored by the reason for the Hiawatha's prominence is largely due

opportunity to e::<_ress their views in this context, to the tenacity of the Forest's first fishe[ies

rhese people have been able to understand and biologist. He recognized the tremendous potential

provide quality input on our 5,000 to 20_000 acre for f_isheries on the fores_ and he championed the

Opportunity Area analyses. Some have mentioned cause of fisheries until it is now fully integrated

their re._ative comfort with input at this stage in into our Forest Plan.

relation to the ow:_.rwhelming size and complexity

of providing input into the Forest Plan_ The entire fisheries initiative is the result

of champions in all. levels of the Forest Service

Real_ meaningful public participation leads to and other _roupso Its future depends on champions

better_ more informed decisions, and it produces continuing to labor at all organizational levels.

public s_ppor_ so integrated resource management can

be i_rpiemented o_ the ground. OBJECTIVES FOR ALL RESOURCES

CHAHPfO_ FOR KEY RESOURCES Integration implies all resources are

considered at the same time in one area. For

For the mama_ement_ of an area to be truly integration to really occur_ all key resources need

integrat:ed_ the key resources need to be fully to have enhancement or immrovement objectives, not

co_sideredo This day seem to be as easy as having just mitigation objectives°

the appropriate resource specialist serving on the

interdisciplinary _eam for that area. That A resource with clear objectives for outputs

certainly is a _jor step i:n the right direction, or improvement that relate to the Desired Future

Condition is easily incorporated into an

But I want to highlight that role more than interdisciplinary analysis° A resource without

that_ There needs to be a strong advocate for key stated objectives for the area being analyzed is

resources that have historically received less in danger of only being considered in the realm of

attention. Someone who knows the resource well. mitigation.

Someone who ca:n and _ill uphold the needs of that
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An objective like "improve fish habitat" is not COOPERATIVE RELATIONSHIPS

precise enough when putting IRM to work in an

Opportunity Area. If possible, the objectives This might be the most powerful aspect of

should include things like desired species and making integrated resource management work°
amount of increased productivity. With objectives Cooperative relationships are absolutely essential

like that for all key resources, true integrated for they provide financial support, and form a

resource management can work on the ground. If basis of support for integrated resource management°
only some of the key resources have well-stated,

clear objectives, true integration is handicapped Particularly in fish and wildlife habitat

at the implementation phase, management, a close cooperative relationship with
the state agency is essential° On the Hiawatha

AN INTERDISCIPLINARY TEAM ATTITUDE National Forest, we enjoy an excellent partnar_hi_
with the Michigan Department of Natural Resources°

The interdisciplinary team needs to have an That partnership is a key ingredient in our

interdisciplinary attitude to make IRM work on the successful fisheries restoration program_
ground. The team needs to be more than a

collection of people representing different But let me discuss cooperative relationships
disciplines. The team members need to have a with other groups. Groups like Trout Unlimited_

mind-set that encourages integrated resource Ruffed Grouse Society, Ducks Unlimited, and
management° Wildlife Unlimited. Groups like these are

providing the funds necessary to make integrated

This can be difficult to attain. Selection of resource management work on the ground. The
team members must consider personalities, Challenge Grant Program is allowin_ us to multiply

leadership, and cooperativeness, as well as resource their contributions with matching allocations from
specialty. Congress. Another important spin-off of these

partnerships is they provide us with contacts_

Often, though, there is little choice in the supporters, and friends in key places. So the

team's make-up. To develop an interdisciplinary financial help and the grass-roots support allows
attitude on the team is certainly still possible, us to make IRM work.

but it will not just happen.

Let me tell you a little about an examplea

The team needs to have the attitude of working Wildlife Unlimited of Delta County_ This group
toward a common goal. Each team member has raises well over $50,000 each year to put

personal interests and strengths. Hopefully, some directly into fish and wildlife projects in Delta
are even champions for a key resource. But in the County, Michigan. We are talking here about a

team concept, the emphasis is a common goal. The county whose population is around 39,000 people°
team needs to work together, with the common goal In 1986, Wildlife Unlimited funded about $30_000

being managing the area as best as it can be. for projects on the Rapid River Ranger District_
What a pleasure it is to do that work, especially

Developing the proper attitude on an for such an appreciative public.
interdisciplinary team to make IRMwork requires

strong coaching and direction from the line officer. Let me discuss building a relationship with a

In the Forest ServiCe, that means the District group like Wildlife Unlimited or Ducks Unlimited_

Ranger. Spend time with the team, emphasizing the Five things I have found to be effective are:
need to be integrated.

I. Quality project proposals, When the call
A team in which all the members work on the comes from an organization for project proposals_

entire integrated solution, not just their own be ready to respond with well-planned, documented

resource, has what I call an interdisciplinary proposals. The IRM Opportunity Area analysis
team attitude. That team will make IRMwork on the facilitates this by identifying projecE sets for

ground, the next i0 years. Take the time to document the
project proposal in an attractive manner.



2_ Be involved in the organization. Be a Integrated Resource Management is an attitude,
member, serve on the advisory board, or on a not a process. We have developed it into an

planning committee. It not only makes excellent approach that can work. But to make IRM really
contacts for funding, it makes excellent contacts work on the ground, you have to want it to. It has

with people who really care about the management of to be your attitude, which will expand to be the
their forest resources. And it is enjoyable, too. attitude of those around you.

3_ Provide feedback to the organization on

projects completed, even without them asking for it.

4. Publicity for the organization. Alwa_
credit Ehem when talking to the media. Never
forget.

5_ Thank them. I sent Wildlife Unlimited a

copy of the U.S. House of Representatives' Committee

Report on the Challenge Grant Program that listed
organizations involved. I thanked Wildlife

Unlimited for their support, and congratulated

them on being recognized by the US Congress. A
simple little thing, but it made one local

organization very proud.

can no= emphasize enough how much

cooperative relationshlps have to do with making

integrated resource management work on the ground,

CONCLUSION

The overall results of integrated resource
management are an appropriate balance of resource

projects and outputs from a piece of land. The
public better understands and supports the resource
nmnagement and local economies benefit. There are

multiple benefits, and efficiently coordinated
projects.

It takes son_ effort to make it work on the

ground. Perhaps a different kind of effort than

we have made before. It is an effort that really
embodies all of the basic principles underlaying
the Eastern Region's IRM approach.

We need to recognize people as our most
Important resource, because we need them to be
cha_pions for their resource and to set resource

objectives ....

We must be good neighbors, to get real,
meaningful public participation, and to develop
cooperative relationships.

Finally, we _eed to work together as a team,

so we have a true interdisciplinary team attitude,
to result in integrated resource management.



_ntegrated Resource Management Means Management for Fish and Wildlife Too

by Floyd Jr Marita, Reglonal Forester_
Eastern Reglon_ USDA Forest Service_ MiIwaukeea Wi

Good afternoon° l_m glad to be here IRM departs from planning and

today_ There are some exciting things implementing activities by individual
happening in the Eastern Region of the resource as is done on nearly all other
Forest Service and l_m anxious to tell Federals State and private lands° It

you about them° During this year we is a systematic way to insure that all
have been working together as part of a resources are taken into account°
Pilot Project° We call it Project Let me give you some examples of
Spirit° Project spirit is our way of tradltlona_ approaches:
trying better ways of accomplishing our
work_ looking for new ways to be more --Opportunities to manage
efficient° it involves everyone. Our industrial and State Forest lands for
Region thrives on teamwork_ Integrated recreationa wildllfe and fish habitat
Resource Management_ known as IRM_ is are usually considered secondarily°
teamwork in action° Let me tell you
how IRM got started_ n-State fish and wildlife

management areas are seldom sources of

The Forest Service has been completing wood products, even when timber
the first round of comprehensive land management could directly benefit many

and resource management planning as wildlife species_
congressionally mandated by the
National Forest Management Act° As the --Park management emphasizes visua_
Forest Plans in the Eastern Reglon were quality and general recreation_ but
completed_ several things became seldom employs timber or wildlife
clear_ i_m going to talk to you about habltat to enhance either one°
two of them°

IRMa in contrasts coordinates _JL/

First of ella it was obvious to us that actions, such as the management of
implementing the Forest Plans_ goals timber, recreation, wildlife and fish
and objectives would require an effort habitat and visual resources to achieve
unlike any previously undertaken overall area goa_s and objectives°
anywhere _n the Forest Service_ With IRMa management of all resources

in an area is planned and scheduled

Second_y_ the public told us to achieve over the next decade, using an
a better balance in resource interdisciplinary approach.
management°

IRM is teamwork with the public:

The Forest Service has a long history
of habitat manmagemento In the Eastern --Pooling expertise to manage all
Region, we have 45 wildlife and 8 resources in a planning area to meet
fisheries biologists_ Our annual public needs°
budget is 4_5 MM. That sounds like a
sizeable program until you spread it --Designed to unify people and
over: manage resources in a coordinated

manner.

--17 National Forests
--11 million acres of land --Each person knows his or her

--960,000 acres of lakes, and rolea what is expected_ when to do ito
--over 13,000 miles of streams

The result of this team effort is [LozL

The public's _program balancew_message managing every acre for all interests_
was uppermost in our minds when we but an integration of resource
confronted Plan implementation, management to achieve true balance in
Accordingly, we developed a process to multiple use. We fee_ good about that°
implement Forest Plan goals and
objectives in a way which will achieve IRM helps us to look at whet weTve done
that balance. We call this process and make changes when we need to.
integrated Resource Management. We Management costs are lower and public

benefits are higher because IRM
think it is a land management approach schedules work in a
that can be used anywhere--not just on
National Forests. It can be applied same-time/same-place manner°
equally well to any private or public
land where balanced resource management
is a goal.



IRM puts a!i resources on equal

JRM employs six simple steps to assure footing. Since management is based
' upon land capabllity_ wild_ife and

program balance in an area: fisheries become The driving forces In

I. Units of land, usually 5,000 some cases. Where wildlife and
acres or more, which offer the best fisheries are not primary concerns_

opportunities to implement Forest Plan they still benefit, because IRM
goals and objectives are identified, emphasizes taking advantage of habitat

improvementopportunities which are
These land units are called Opportunity coincldental to managing otherAreas.

resources. IRM also emphasizes

2o The desired future condition of preventing adverse impacts rather than
an Opportunity Area is spatially mitigating them, Potential resource
arranged and Tntegrated project sets management conflicts are resolvea
meeting Forest Plan direction are equitably before implementation by the
_dentified, range of expertise integrated into the

process. Fewer options are foreclosed
3. Projects are scheduled and to future management.

budgeted, Further, when this range of expertise
concentrates on a land unit, previously

4. Projects are designed, unrecognized opportunities emerge° IRM
considering needs of all resources and serves as a "discovery_ process,

valueso improving the quality of land
management by considering all

5, Projects are executed as opportunities and priorities within the
designed, umbrella of the Forest Plan direction°

6. Resources and property values Program balance improves. This point
are protected and managed. This is how may be best demonstrated by the
it works: fisheries resource.

Io An interdisciplinary team with The health of aquatic systems reflects
the needed expertise for the the stability of terrestrial systems,

Opportunity Area works through Step 2. Put another way, simply because waterruns downhill, the quality of fish
They spatially arrange integrated
project sets to achieve the desired habitat reflects the quality of land
future condition, management--or the lack of it.

2 Managers then schedule and As Edwin Miller, Professor of Forestry• at Oklahoma State University, points
budget these project sets. out in a recent paper, aquatic systems

are tightly tled to terrestrial systems
3. Last, individual projects are

designed and executed in an integrated for such things as:
manner.

I. Food energy.
State and other agency fish and

wildlife biologists routinely provide 2. Cover and habitat diversity as
consultation and review to National provided by large woody debris.Forest IRM teams. Several State

biologists have served as team members 3. Temperature regime.
and some have taken IRM training given

National Forest personnel. Biologists 4. Bank stability.
from at least three States have

expressed a desire for their agency to 5. Regulation of nutrient and
adopt IRM or a similar process. I sediment input.
think that says a lot about IRM.

6. Waterflow regime.
Participation by Sta_e biologists

serves two purposes: Forest management has the potential to

effect all these factors positively or
I. They provide needed expertise negatively. However, an added

when it is not available, in-house, consideration makes this list
especially important to Forest

2. They can do much to insure that managers. By nature of their
wildlife and fish habitat management on
National Forests Is compatible with the locations, National Forests have anabundance of headwater streams. Small
goals of their own agency. Related streams, including intermittent or
project work may even be coordinated ephemeral waterways, are the most
for greater efficiency.



sensitive or vufnerable to the effects can dramat'°]caliy improve its
of iand use° They are the point of productlvity, _.>.,,,'_iementin_o_r.,Forest

maximum interface between the aquatic Plans 'through IRN is a key e#emen¢ in
and terrestrial systems. The health of he_plng us recognize and take advantage
small headwaters is reflected far of opportunlt_es to improve or restore
downstream° fish habitat s_mply because ;t forces

us to more fully consider the needs of
As we implement our Forest PIans_ sc_e £,_ resources as we work on a given

exampJes show how we can address land unit, JRM will not let us simply
fisheries opportunities: hit the high points in one _and area

and move on to the next one L#_H
Dur Tng road .... ,_-.

construction�reconstruction, simple _ _q_ _ ;_, "...... :_ _r'_::',i_
guidelines such as bringln 9 the roadbed

down to grade wel I back from stream In assuring program balance, _£M can

crossings can signlficantJy reduce turn critics into a support base.
sediment input° There are also Fishermen and hunters constitute the

economical opportunities dur!ng biggest slngle public lands user group
reconstruction to re-set culverts which in the U,S. Further_ nearly _0

may block fish movement° miI_Ion adult Americans participate in
wlldlife association activities other

Vegetation management prescriptions than fishing and hunting. These groups
promoting long-term accrual of dead and have tremendous untapped poter_t:_a_for
down large trees to riparian areas, and volunteerism and funding support,°
shorel ines enhance flsh cover and "

habitat diversity at no direc+ cost. The Eastern R_gion_ 1988 Cha_ !enge
Long_-term vegetation management can Grant Program has th_ potent_Ji _-n
also promote or discourage beaver bring !n over S_.]20,000 in ou¢s_ae

activity which Is undesirable on funding and we are jus? beginning TO
low-gradient trout streams, but whlch market our _ildlife and e_.;

may be desirable elsewhere, programs and o#po_oTun_t_es0

]imber sales near lakes and streams The program includes projects w#th
can be sources of mater_al for log national organizations suc_' _:s Trout
cribs ann brusnpiles_ Whole trees from., Unl imited, The Ruffed Green@ SecieTy,

sale areas can be anchored Tn littoral Ducks Unlimited and the W_Id T_rkey
zones and stream channels. This avoids Federation_
r isk ing bank stab iIity by us ing

shoreline trees for fish cover. Trees Among our partners are state _eve_
can be positioned during frozen organizations J_ke The M:lch_gan
conditions 1-o avoid disturbing riparian Steel headers, T_e Wisconsin
soils° _aterfG_ler_s Ass_:iat_on and the

Mi nnesota Deer k.h,mter _s Asset i a't i on.
Direct fish habitat improvement can

often be coordinated with other work A particularly gratifying etement in
such as construction of boat ramps, the Chaltenge Grant picture _s strong
bridges and near-shore campsites, participation by '_(xcalc{ubs _md
Sometimes the same crews and equipment organizations iike the Island Run
can be used for both jobs. Sportsmen_s Club end TrmgCiarlon

Explorer Post, both in NorTnwes +
A_I these examples require a high Pennsylvania, and W_ ife Unl {mited of

degree of coordination - a true De_1-a County, M_chigan_
in_regration of the management sk_lls of

f_sheries biologists, eng_neers, Of course, our _ong-term partners,

transportation planners, wildl ire State fish and wi_d_ !re agencies, are
biologists, foresters, and also strong participants _n "_e
hydrologists. _t also means that our Challenge Grant program.
partnership with the public involves

all of the resources }n our _RM is no different frGs anyting e{se
organization; our human resources at in that what you get out of; _t depenes
aJl levels, including our Older on the effort you pu$ into _t, _RM

Americans. carries some chat{cages _a this regard..

Fish are not mobile in the sense that
terrestrial wildlife :is We can't it challenges wi!dlife an_ ,flsher_es" b_otogtsts to channel _ncreased program
shift or extend their _ocai ranges or emphasis into effic_en't, productive
dlstribut_on as we can with many work. To do this, they must acquire
w_Id_ife species. However, we can Tnventorles, data bases, analytical
avoid damaging existing habitat ann we tools and new habltat _mprovement



tec_hnologywhile continuing to _ integrated Resource Management means we
implementsound projects on the ground are all members of a team . o , we all
in response to opportunities already work together. I think that's
identified, something to be excited about!

_RM challenges all professional groups,
biologists, foresters, engineers, and
recreation managers alike to avoid
turfism and participate openly in the
_RM process, They must all adopt a
whollstic view, answering as many

resource management needs as possible
in same-time/same-place fashion,
recognizing special needs of sensitive
resources and user groups.

IRM challenges the public, especially
user groups and conservation
organizations to participate in the
process. Their input can be pivotal.
The public is also challenged to
participate in the management scenarios
they help develop through volunteerism
and cooperative funding. Perhaps
nothing facilitates volunteerism as
wel_ as fish habitat improvement. It

closes the public involvement loop as
members of the public execute projects
resulting from their earlier Input to
Forest plans.

The need to involve the public in
funding natural resource management is
gaining recognition. Gordon Guyer,
DTrector of the Michigan Department of
Natural Resources made this comment
last October - "I think the greatest
challenge we face, personally, is
habitat; both the acquisition and
management of it...We've gotta get
P_LQP]_Qinthere fromthe private
c_JLQIL_"

With increasing demands on public
lands, there may be no "right" answer
to some management issues.
Recreational tank driving and warhead
testing probably cannot be accommodated
by integrated resource management. But
our experience with Forest Planning
shows that it _ill provide the best
answer to complex management issued
because it consldersthe broadest

possible range of opportunities to
carry our Plan direction while
facilitating the exchange of the other
personts perspectives and that's the
point natural resource managers must

start from in any conflict resolution.
Achieving program balance within the
context of resource stewardship is what
IRM is all about. _Wildlifeand
fisheries resources are among the
primary beneficiaries....

8 ....



1
ASPEN MANAGEMENT FOR RUFFED GROUSE

2
6ordon W o Gul lion

ABSTRACT.--The aspens (Populus tremulo_des

P. grandidentata) should be considered the prin_ar'y

or basic plant resource supporting ruff ca grouse

(Bonasa umbellus) popu],ations across more [nan

95--percent of the latter_s continental distribu

tion. The habitat requirements of chese fores_

game birds are best met by different: stages

in the successional development of aspen stands°

The aspens and the ecosystem they dominate best

provide for the food and cover needs of these

grouse at a.[] seasons of the year. Where tn_,se

resources are in proper juxtaposition in <ir,0e

and space densities of about 24 oreeding _)a_rs

of grouse/lOO ha (iO/i00 ac) can be expected_

Management of aspen to benefit ruffed grouse

consists basically of treating aspen star,,]s

in the manner that best perpetuates asper, o<

the site. The maintenance of this ecosy{tern

was dependent upon fire :in the primeval forest

and suffers when forests are effectively proeected

from severe disturbance for more than .' B�to

60 years across most of its range. Commercial

clearcut logging during the dormant season efiec-

tively substitutes for fire if done properly

INTRODUCTION an important par_ of the forest composition
on more than 172 million ha (425 million acres)_

The aspens provide the primary habitat or 26% of the forested area north of Mexico

resource for ruffed grouse across Canada and (Gullion 1985). Then it is not surprising

the northern United States, or more than 95% that ruffed grouse enjoy the widest distribuuion

of this important game bird's native range of any resident game bird on this continent,

(Gullion and Svoboda 1972).
At some time during the growth of an aspen

The aspens have the widest geographical stand the highest quality cover or food _esources

distribution of any North American tree_ being are provided ruffed g_ouse at some stages in
their life history.

Moderate density aspen sapling stands provide

i the highest quality of cover from fall through
A paper presented at the Wildlife and the winter and during the breeding season (Gullion

Fish Ecology Working Group Technical Session, 1977), and in summer the best cover for the

1987 Society of American Foresters Convention. growing brood (Kubisiak 1978).

Minneapolis° Minnesota, October 21, 1987.

This is Paper No. 2284 of the Miscellaneous The most secure nesting cover is in more

Journal Series of the Minnesota Agricultural open_ park-like stands of mature aspen. These

Experiment Station, reporting research conducted older aspen_ especially those under some sore

on Minnesota Project No. 83H. of physiological stress, provide _he staminate

flower buds that are the most valuable winter-long

2professor, Department of Fisheries and food for these grouse (Svoboda and Gullion

Wildlife_ College of Forestry_ University of 1972).

Minnesota, St. Paul, stationed at the Cloquet

Forestry Center, 175 University Road, Cloquet_

MN 55720.



The forest community or ecosystem that densities acceptable for cover range from about

i_ most valuable to ruffed grouse is a system 7_0OO to 40,000 s/ems/ha (3_000 co 16_O00/stems

maintained by periodic catastrophic destruction, acre). The lower densities are in relatively

fo]Iowed by secondary succession. Thls community pure aspen-hardwood sapling stands_ the upper

is composed primarily of shade-intolerant trees densities in thick hazel (Corylus) or ocher

and shrubs [hat regenerate rapidly following shrub cover. But in Minnesota_ at least_ ruffed

destruction by fire or windstorm, grouse tend to be most abundant where aspen

saplings constitute the highest percentage

of the vegetation composition (Gullion 1983)

LOGGING SUBSTITUTES FOR NATURAL DISTURBANCE

Clearcut logging produces many of the same SCALE OF TREATMENT IMPORTANT

ecological benefits, and provides some distinct

advancages _o mankind that may not result from Aspen management for ruffed grouse conslsts

the natural agents _esponsible for forest renewal° of periodic harvesting of suitably-sized blocks

in such a manner that there is old ana young

Among the obvious advantages is the control aspen in an acceptable juxeaposition throughout

over when_ where and how extensive the disturbance the harvest rotation (Gullion 1984].

may be, and usually a product usable by industry

is produced, Ideally this means clearcutting blocks

about 4 ha (i0 ac) in size_ at iO- to 12-year

Currently the harvest of aspen in Minnesota Intervals_ in a 4-stage rotation around a central

provides more employment_ both in the woods point.

and [n the mills, than any other forest product.

Even though it is less valuable than most other Even smaller blocks_ 1 ha (2.5 ac) in size

species on a per unit basis_ the volume of are preferable where economic considerations

_he aspen harvest makes it Minnesota's mo_t are less important than providing the greatest
valuable timber crop, The 3.96 million m amount of optimum ruffed grouse habitat.

(1.52 million cords) of pulpwood delivered

to mills in 1984 had a value of about 50 million Other configurations are possible and useful_

dollars9 and more than twice the value of all but none are as easily delineated in the forest

other species combined (Blyth and Smith 1986_ nor as satisfactory as a series of square blocks
Lothner unpubl, data ). in providing proper spatial relationships at

all stages in the rotation.

On the other hand_ aspen also requires

less management effort and expertise than any Current data indicate that benefits to

other Minnesota forest tree. Clearcut harvesting ruffed grouse decline rapidly as the size of

at the proper age and season is usually all the clearcut exceeds the optimum.

that is required to maintain vigorous_ fully-

stocked stands, ready for harvest every 40 Whereas a series of properly spaced ] ha

years or so. (2.5 ac) clearcuts will support 4 or 5 pairs

of breeding grouse per 16 ha (40 ac)_ a series

of 4 ha (I0 ac) clearcuts will probably not

LOGGING PROVIDES HIGH QUALITY HABITAT support more than 2 pairs per 16 ha (40 ac).

If size of the cutting is 8 ha (20 ac) the

For ruffed grouse and other wildlife the resulting grouse density is likely to be no

advantages of regulated harvest are based on more than one pair per 16 ha (40 ac)_ and as

the control over age-class distribution, stand the size of clearcuts increases grouse benefits

dispersal and the size of harvested parcels, diminish in almost direct proportion.

Proper interspersion of age-classes is The total area cut is less important than

necessary to assure that food and cover is the size and interspersion of the individual

in the proper spatial relationship_ which in cutting blocks. An optimum harvesting rotation

turn Ls determined by the _behavior_ or more should take one-quarter of the managed area

specifically_ the preferred mobility of the in each rotation.

wildlife to be benefitted.

I should point out that these observations_

Based on the locations of the sites selected based on over 20 years of observations of ruffed

by the male ruffed grouse for their drumming grouse response to habitat manipulation on

logs_ these birds @refer moderately dense shrub the Mille Lacs Wildlife Area in central Minnesota_

and/or sapling vegetation growth within IO0 provide somewhat lower rates of response than

meters (i00 yards) of the mature aspens providing we forecast earlier, based on data from the

a winter-long food resource. Shrub-sapling Cloquet Forestry Center farther north (Gullion

1984).

3Unpublished forest product price data provided

by D. C. Lothner_ North Central Forest Experiment

Station, Duluth_ Minnesota .....
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TIMING OF HARVEST CRITICAL other hardwoods (ashy maple, birch_ basswood_

and oak) that have little or no value to these

Since ruffed grouse respond quickest and birds.

at highest densities to the best aspen regener-

ation it is important to harvest at a time At Mi]..le Lacs we have [ound that aspen

and in such a manner thaL this will occur, has remained dominant_ and ruffed grouse use

has continued several years longer on sites

Total removal of all standing aspen down where a northern hardwood forest was uprooted

to 2,5 - 5.0 cm (i to 2 inch) sapl,ings is important by bulldozing as compared to nearby similar

to assure dense_ even_ and rapidly growing stands that were c!earcut (Gullion 1983),

sucker" regeneration. Cutting during the dormant

season when there is maximum storage of carbohy- In any event9 aspen stands must be treated

drates in the root system is preferable to in a continuing rotation to maintain ruffed

harvestiRg at any other season, But this is grouse cover. When this is done_ as one b],ock

not: as critical[ in vigorous aspen stands on of cover loses its value to these birds another

good sites as it is for decadent or sparse nearby block harvested 6 to I0 years earlier

stands_ or on poorer sites, becomes suitable for their use_

Post-cutting disturbance or grazing_ especially

once regeneration has begun sprout ing_ should THE FUTURE IS BRIGHT

be avoided, Virtually all of the regeneration

occurs in the first and second season after In closing it appears safe to predict that

cutting. Sucker density lost at this time the current demand for aspen in Minnesota and

is seldom recovered° the widespread acceptance of harvesting guidel:nes

developed as the result of a quarter century

of research involving ruffed grouse and aspen

TIMING OF WILDLIFE RESPONSE VARIES management will result in a marked increase

in the abundance of this popular game bird

Of all, the wildlife benefitting from aspen in this region There is every reason to expecti!
management ruffed grouse are second to beaver that this increased abundance will extend well

in being most dependent upon it_ but are most into the next century as the aspen stands being

demanding in their need [or proper age class harvested now develop into prime quality ruffed

interspersion. On the other hand_ these grouse grouse habitat over the next two decades°

are also one of the last species of wildlife

to commence heavy use of this resource.
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WOODLAND LANDSCAPING FOR WILDLIFE

Carrol L. Henderson

ABSTRACT -- One comprehensive_ ecological

approach to the management of wildlife is a

holistic strategy termed _'Landscaping for
Wildlife"_ Information from wildlife

managers, foresters, agricultural extension
specialists, horticulturists_ botanists_

nurserymen, and landscape architects has been
collected to assimilate relevant information

from their respective disciplines into one
useful reference. "Landscaping for Wildlife _'

includes techniques for managing midwestern

wildlife ranging from monarch butterflies to
white-tailed deer° Comprehensive principles
for landscaping for wildlife will be revie_ed

with special emphasis on woodlands° Involves

the mag.agement of 16 components - eight
living plant components and eight structur_tl

components.

"Landscaping for Wildlife" is a "Landscaping for Wildlife '_ involves the
comprehensive, ecological approach to the
manaaement of wildlife that treats wildlife management of 16 habitat components - eiqht

in a holistic manner. For the past three living plant components and eight structural
components: i) Conifers _ 2) Grasses and

years I have collected information from wild- legumes, 3) Butterfly, bees and moth plants,
life rm_nagers, foresters, agricultural 4) Hummingbird plantsf 5) Sunder pl_nts_ 6)

extension specialists, horticulturists, Fall plants, 7) Winter plants, 8) Nut and
botanists, nurserymen, and landscape
architects to assimilate relevant information acorn plants, 9) Nest boxes, I0) Snags, II)

Brush piles and rock piles_ 12) Cut _I_s_into one useful reference - a book called
cliffs, caves, 13) Dust and grit, 14) Salt_

"Landscaping for Wildlife"_ That book is now 15) Water, and 16) Feeders_
being printed and should be available from

the Minnesota Department of Natural Resources Many landowners in the Midwest own _'o_-
by December 15, 1987_ It will be approxi- lots of 40 to 80 acres for recreationa!g

mate!y 150 pages long and include a variety esthetic, or economic reasons. The first
of information useful throughout the Midwest.

impulse of many of these citizens is to

protect their woodland from distur_nce,
I would like to share with you some

information from the book, especially as it include cutting. However, successful forest
management is complex science which frequently

applies to woodland management, requires active manipulation in order to
achieve the goals for which the property was

purchased. The key to successful manacje_nt
lies in recognizing the features of i_he

woodland upon which a management plan can be

designed. An excellent reference for wo_lot
management is Decker et al (1983)o

1
A paper presented at the Society of American

Foresters Convention held at Minneapolis, MN

on October 20, 1987.

2 Carrol L. Henderson, Nongame Wildlife
Supervisor, Department of Natural Resources,
500 Lafayette Road, St. Paul, r_] 55155-4007
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}_ with ot_2r _mbibats_ woodlands must necessary, single tree or m_l] group selec-
provide [_ water, Shelter_ and s[_ce for tion is the recoK_nded _mrvesri_g r_th<_o

wildlife. The greater t[_ vegetatiopm] Riparian zones should be considered for
diversity, structural diversity, and vertical preservation as '_o]d growth _ areas° Trail
diversity of the woodland, t_ greater will and road construction should _>s minlmJzed in

L_ t_ diw_rsity of the wildlife _opulations riparian areas because of the problems
pre_nt, associated with increased erosion from

road_;ays and human disturb]nceso Grazing
Fo<w] is provi<_3 by mast-pr<x]ucing trees, should be minimized in [l_rian zones°

snags, fruit-{_aring trees and shrubs_ brc_,Jse,
bu{o_, grasses, f<_ plots, feeding stations, Wetl&qds
and salt [icks_

Wetlands are a vital I_z_rtot a forest

Water is provided by porJs, _aver Don{is, coK[lunity -- springs, sr_l _onds_ beaver
mers_s, swamps, lakes, strearr_s,springs, a_]d ponds, lakes, streams, rivers, and wet
gravel pits. lowlands. They should _ preserved.° There

may be opportunities for creation or an-
Shelter in w_Jlands [s provided by conifer _cement of wetlands where the topogra@ny

stands, tree cavities, brush and _?<k<kpiles, and soils allow. Preservation of ripari_

thickets, un_mowed grassy areas, caves, snags, zones as buffer strips is an Integral
south-facing sloi_:s, ri[_ria_n ve<etation, ant part of a wetland preservation plano The

mo{_)ds, cut _nks, unbroke_ forest tracts, old D_{R area wildlife manager s[_ould be consulted

growth, l_:]s, old building sites, bridges, for recommendations about wetland monagement
and nest boxes. (A_oned ant m<_unds are in forest lands.
used as wintering sites by s_mll garter

s_kes, s_'_mmthgreen snakes, ane red-b_llied Old Growth
snakes). _ne L_iR Private Forest _4mnagen_nt

(P_I) Pr<×gr_ Si[_cialist oan ider:tify your "Old growth" is c_mprised of forest are_
forest types and develop a Fi_an for managing that are generally one and a h_f tint,s the

both tier and wildlife on your land. Con- age of traditional forest harvesting.
tact your [_al _,E{ forester for m_re

details. Wildlife species that benefit fro[ the

presence of old growth are the pileated
Riparian Zones woodpecker, gray treefrog, water shrew,

heather vole, red-shouldered hawk, chorus

A ri[_ria_q zone is the area of vegetation frog, merlin, pine marten, yellow-billed
adjacent to wetland or watering habitats, cuckoo, barred owl, northern goshawk, fisher,

Riparian w{getation tg_ically gr<_s well in lynx, wood warblers, and bald eagle. On the
_t or moist soils and _y include emergent Chippewa National Forest, 145 wildlife
aqt_tics, sedges, rushes, shrubs, deciduous s_cies use old growth stands during at least

trees, _d conifers. Riparian zo_s support soz_ part of their life. The Chip_/_wa
an abundance of plant and animal life and are National Forest has a goal of reserving five

an im_x)rtant source of diversity in forests percent of its forest as old growth.
(Th_as et al 1970).

! The element that makes old gro_Pah such a
Amirs] birds found in ri_rian zones are unique and important wildlife feature is

the [_rred owlo, great blue heron, broad- decay. Old growth contains an abundance of

winged }_wk, s_)tted sandpiper, piieated hard and soft snags, fallen logs and natural
wood_ker, belted kingfisher, red-shouldered cavities in mature trees. The structure of

hawk, wood duck, c_n goldeneye and hooded old growth is complex and is characterized

_r_;_ser. Typical man_els are the black by many species that are adapted to rather
_ar, fisher, otter, mink, t_aver, raccoon, specific and narrow habitat niches. _½ny

_skrat. Reptiles and amphibians typical of wood warblers and several woodI_ckers live
ri_rim_ zones are wood turtles, Blmnding's in old growth and feed on forest insect pests

turtles, leo_rd frogs and sna_ing turtles, that periodically are characterized by large
T_ areas are es[_acially important for outbreaks. In fact, scarcestudies have shcma_
cavity-nesting s[_ecies, that co_ercial forests that lack tracts of

old growth are more vulnerable to insect

Buffe_ zones 200 feet wide should be left damage because of lack of insectivorous birds
around all wetlands over one acre in size and t_mt help prevent or limit such outbreaks.
along stre_s and rivers. Buffer zones i00

feet wide s_)uld be left aro_nd wetlands Most small private woodlots will not have
s_ler than one acre. Grassla_nds adjacent extensive stands of old gr_h. On smaller
to _tlands should not be used as sites for parcels, however, several types of areas

l_ing slash. _vage wood cutting should be considered for old growth desig-

and fuelwood cutting should not be done in nations: I) parcels isolated by s_amps or
riparian zones the_ trees, water, 2) timber of low econ_ic value, 3)

particularly dead trees and holl(_w trees, are eagle _ osprey nest buffer zones, 4)

so imIx)rtant for wildlife. If w_x)dcutting is ri_rian zones, and 5) areas where esthetics
are important.



Northern Hardwoods and Oak Types Contiguous Forest Areas

Northern hardwoods are characterized by Some species of wildlife require extensive

about 50 to 75 percent maple and basswood forest stands that are unbroken by openings
mixed with oak, yellow birch, aspen, paper or trails. An example would be many wood
birch, elm and ash_ They typically have many warblers, tanagers, thrushes, and fly-
natural cavities and a diversity of wildlife, catchers. The main reason is that cowbirds

including pileated woodpeckers, flying are typical of forest openings and have

squirrels_ white-footed mice, screech-owls, become more abundant. They lay their eggs in
oven-birds_ black and white warblers, wood the nests of forest songbirds that are in or

frogs, red-bellied snakes, black bears, chip- near forest openings, and the cowbird young
munks_ American redstarts, chesnut-sided prevent the forest songbird young from sur-
warbiers_ rose-breasted grosbeaks, gray tree viving. This problem threatens some forest

frogs, and common garter snakes. Trees known interior species like the ovenbird° This is
to have cavities should normally be pre- not a consideration for most small woodlot
served° Oak stands are also especially owners because small woodlots are already

valuable because they are long-lived and fragmented by roads and openings. This is

produce acorn crops_ Unfortunately, too many mainly important for large forest holdings

people value oak stands more as firewood than (Robbins 1984).
as food for wiidlife_ These forest types

should not be used extensively for firewood

cutting or for type conversion to conifers_ Forest Openings, Gravel Pits and Trails
These types are frequently best designated

for old growth status_ Whenever oaks are A forest opening is an upland area of
cut, they should be cut during dormancy and one-half to i0 acres with few trees or brush°
low to the ground to encourage sprouting. Gravel pits and trails are considered types

Grazing should be avoided. When cutting of forest openings.

trees in a predominately oak woodlot, Forest openings are often established and
consider leaving some relatively uncommon maintained at log landing sites where timber

tree species for the unique benefits they has been removed. They are important because
provide° Examples would be white pine, they generally contain forage grasses and

hickory, or black cherry. Logging slash can legumes that are eaten by deer and other
be used to create brush piles, grazing animals. Small animals in openings

provide prey for predatory birds and mammals°

[_e DNR PFM Specialist should be Openings are typically provided where deer

consulted for specific management guidelines, management is a primary goal_ There are 158
wildlife species in northern forests that use

Aspen Forest Type openings at some point in their lives. [['he
Minnesota DNR has a goal that not less than

Aspen forest types are vital to the five percent of the upland area of its forest

survival of ruffed grouse, woodcock, snowshoe management units shall be in permanent
hare_ and moose_ _nite-tailed deer, black wildlife openings. These openings are often

bears_ and some songbirds also use this seeded with grass and legumes and are created
forest type. at the site of log landings. Native species

should be used when feasible. Dutch white

Aspen is primarily of interest to people clover is a well-used wildlife food in

who wish to manage their woodlots for grouse openings and trails but is not native°
and woodcock° Because of the difficulties of

establishing aspen where it does not exist, Wildlife openings should be on south or

people hoping to manage their woods for southeast-facing slopes. They should have a
ruffed grouse or woodcock should buy woodlots 3:1 ratio of length to width. The width

that already have a good stand of aspen, should be at least twice the height of the

Aspen management for grouse is discussed in adjacent trees. Openings should be located
detail by Gullion [1984)o along the edge of hardihood cut areas and be

one to five acres in size. The optimum size

However, an intensive tree harvest program is two to 10 acres, depending on the local

designed to benefit ruffed grouse will not situation. Seeding and maintenance of
provide for the needs of many other forest openings is essential. The area should be

wildlife species that require older aspen free of logging debris. Snake hibernating
stands or non-aspen habitats. While some mounds or clumps of fruiting shrubs may be

high_<luality aspen stands may lend themselves placed on the north edge of forest openings°

to intensive grouse management as described,
most forest tracts should be managed for a Bare ground and banks are used by 21 forest

diversity of wildlife and not for the maximum species including the belted kingfisher_
number of grouse that can be produced. Riparian snapping turtle, gray wolf, red fox, wood-

areasw coniferous woods, old growth, oak woods, chuck, badger, c(mm_n nighthawk, smooth green

bogs_ cedar swamps, and snags do not lend snake, killdeer, bank swallow, barn swallow_
themselves to intensive grouse management, cliff swallow, and common flicker.
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Cut _mnks at gravel pits should _ preserved, The best trees for creation of srmgs are
and at least 50 percent of the pit floor should diseased or deformed oak_ sugar m_pl.e_ _.ss-

k_ _re ground. _I%e D_ area forester or area wood, ash and elm_ }_en is also good_ if
wildlife _ager should be consulted _mut forest mature. Select trees that are over 12 inches

o[_aning t. in diameter, when possible o Gi rdl ing involves
cutting a ring around the trunk through the

@}e innovative structure for use along bark and well into the saI_ood so that the
the _dge of forest o[_nings is the "snake cambium layer _tween the bark and wood is

hi_rrmting moundo _' It is ess_ntially an cor<pletely severed.
underground brushpile and is designed to

provide burrow sites for hibernating snakes. A good strategy for wil_ife rc_age_snt
Tlqese K©_r_ds can be built along forest would be to maintain a variety of snags° On a
openings, road cuts, tier laindings, or &ny 20-acre woodlot for example, wild/life
land clearing which _s resulted in the

[mnagers recon_end maintaining four to five
creation of slash rand stumps. Mounds should snags over 18 inches in dimr_eter_ 30 to 40

located on the north side of a clearing snags over 14 inches in dia_ter_ and 50 to
w[_re they will receive sunlight. 60 snags over five inches in di_eter

(Anonymous 1981t Kitts 1981_ Haser et al
Forest Edge 1979, Thomas 1979, _nd Thomas et al 1979)

T_ e_:k)_e_tween a cut and uncut forest When snags fall dcem_ they should _ left
or _tmeen forest and field c_n t:egoers on the ground to provide food and cover sites
hak)itat for wildlife, for birds, small m_m_imls, re[_iles, and

mmphibians. Logs can also provide drmm_ing

Forest ed_s should have irr_ula_ and sites for ruffed grouse°
not straight edges. This is the way natural

_]ges _ur. Wl_n cutting along edges, save In addition to the ved.ue of fallen logs
s_w_c,ial tr_s like den trees and tall snags, in a forest setting, logs are also important
Trees, shrubs, and vines that bear nuts and in two other circumstances. Logs cam

fleshy fruits are valuable along woodl_nd placed on the edges of wetlands so they are
_}ges since sunlight sti_lates heavy partially submerged. They will be used by
fruiting. Hickory, se_iceberry, red-osier turtles as basking sites and by other

and gray d_w_, viburnm_, biue_rry, and reptiles and amphibians_ Lc_gs or platforms
grape should _ preserved along forest edges, comprised of several logs can also be

anchored in a pond to create _cure s<_m_ng
Bird of Prey Nests _nd Heronries and resting sites for both ducks and turtles.

}_sting sites of bald eac,les, ospreys,

[mwks, and great blue heron colonies should Lowland Conifer a]_d Bogs
re_ive s_zia! attention. These nesting

sites should _m re_x)rted to your l_al LANR The lowland conifer forest community is

area wildlife _nager or regional E_FR non,me unique and important. It is characterized by
specialist, q_ney will give you advice on mineral or peat soils, acid pH, and black

of t_se sites, spruce, ta_rack, and northern white cedar.

Rare orchids including the stemless lady

_gs slipper, dragon' s mouth orchid, _nd cal_o
orchid are found in this forest type. Deer

You can allow snags to _cur naturally on frequently use white cedar swamps as

your wc_lot o_ you _ay need to create them. wintering areas.
Har{_] snags are preferred over conifers.

_ever, pine and tanmrack snags are long This forest type is important to the gray
lasting and will provide g_ nesting and wolf great gray owl pine nmrten_ northern
perching sites for ospreys if they are ' '

bog learning, boreal Owl, least chipmunk, wood

adjacent to lakes or beaver _nds. frog, Cop_necticut warbler, northern paruia
warbler, yellow rumped warbler and yellow-

In ti_r harvest areas, leave snags bellied flycatcher.
scattered throagbout the cut area. More

sp_gs are _sir_le near water, oak clumps, Snags and old growth are important

brush piles and windrows, considerations to this forest type. Great
gray owl nest platforms are also a management

In _lots or cut areas, preserve option.
approximately one to six hard snags per acre
and as many soft snags as possible (Maser et

al 1979). Other Vegetative and Structural

In extreme circumstances w_ere snags are Habitat Components

lacking, you can snags in a woodlot by
girdl ing di or trees.



licks_ feeding stations_ food plots_ nest

boxes _ snake hibernating mounds, and small
ponds can all be developed and maintained to
enhance the value of the woodland for

wildlife (Thomas 1979 _%d U_SoDoAo 1979)o

In summamy_ landscaping woodlands for
wildlife results in the creation or mainten-

ance of woodlands that provide diverse habi-
tats that benefit a broad range of wildlife

while still providing opportunities for
economic benefits°
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INTEGRATINGHABITAT NEEDSOF M_OOSEWITH TIMBER MANAGEMENTIN NORTHEASTERNMINNESOTA1

Peter A. Jordan, 2 Elizabeth R. Kennedy,3 Scott D. Posner 2 and Gordon A. Weil 2

ABSTRACT._-Where softwood production is being
emphasized, plantations are established, and
competing hardwoods are suppressed with herbicides.
These hardwoods, however, are critical forage for
moose, an important wildlife resource of north-
eastern Minnesota. Moose favor young plantations
for the high density of forage there. It was shown
that spraying 2,4-D reduces browse availability for
several years by about half, and that the recently
more popular chemical, glyphosate, reduces browse
by some three-quarters and for a longer span.
Studies of growth in white spruce relative to vary-
ing levels of surrounding shrubs suggest that cur-
rent Forest Service criteria for herbicide applica-
tions are more strict than necessary. In Minnesota
emphasis is now shifting from mainly softwood pro-
duction to more use of aspen; its regeneration
requires no plantations or herbicides. It is sug-
gested that a timber system optimally beneficial to
moose should include mixed-species interspersions.
Application of new techniques such as computerized
mapping coupled with modelling will be tested for
achieving better integrated resource management.

INTRODUCTION

Minnesota is the only state between the Rockies Boundary Waters Canoe Area (BWCA), one of
and New England where moose (Aices alces), the far- Minnesota's most popular recreation areas,
gest of the deer family, are common. Granted, canoeists who chance to see a moose often recall
there is a small but growing population in eastern this as the high-point of their wilderness
North Dakota, a newly introduced nucleus in upper trip. Presence of moose in northern Minnesota
Michigan, and the famous herd at Isle Royale unquestionably contributes to tourism, hence to the
National Park, Mich., an island in Lake Superior. economy. For hunters, the rare chance to take a
However, Minnesota has more than a token herd, and Minnesota moose is highly prized.
the majority of the state's 10,000-12,000 moose are

_ in the northeast, mainly in and around the Superior Logging is common throughout the range of moose

National Forest. in northeastern Minnesota except in the BWCA, a

designated wilderness area. Regional foresters
As a natural resource having great esthetic and have traditionally considered conifers, particular-

economic value, moose deserve special attention ly red pine (Pinus resinosa), jack pine (P.
from forest_land managers. For example, in the banksiana), and white spruce (Picea glauca) to be

the most valuable species, although quaking aspen
(Populus tremuloides) and related species (P.
balsamifera and P. grandidentata) are now increas-
ingly in demand, hence gaining importance in Forest

IA paper presented at the Convention of the Service planning (USDA 1986).
Society of American Foresters held in Minneapolis,

MN, 18_21 October 1987 as part of Working Group C5 Silvicultural practices in this region have gen-
Wildlife and Ecology. era!ly centered on restocking. Typically, stands

of IO-IO0 A are clear-cut, then prepared by rock-
2Department of Fisheries and Wildlife, raking or some other technique for pulling up roots

University of Minnesota, St Paul, MN 55108 of hardwoods. Then they are planted with conifer
seedlings. Even after site-preparation, subsequent

3U.S. Forest Service, Berea, KY 40403 control of competitors, or "release," is usually
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deemed necessary, and is practiced mainly with her- Shield (Maycock and Curtis 1960, Peek et al 1976)o
bicides aimed at both herbaceous and deciduous- Vegetation is mixed conifer-hardwood_ with dominant
woody plants, trees being white spruce, balsam fir (Abies bal-

samea), black spruce (Picea mariana), jack pine,
In the same areas, moose, while requiring inter- paper birch (Betula papyrifera), quaking aspen,

spersed patches of mature canopy for cover in both and, on elevated lands near Lake Superior, sugar
summer and winter, are strongly attracted to re- maple (Acer saccharum). The most important broad
cently disturbed, upland sites such as clear-cuts, leaf, shrub/tree, browse-species for moose are
Here their preferred year-round forages-- most of aspen, paper birch, willows (Salix spp}, beaked
the commonhardwood tree and shrub species-- occur hazel (Corylus cornuta), juneberry (Amelanchier
within their reach and in great abundance (Peek et spp), pin cherry (Prunus pensylvanica), choke cherry
al 1976_ Allen et al 1988}. Clear-cut patches of (P. virginiana), mountain maple (Acer spicatum),
up to 200 A or more have great potential for sup- red maple (A. rubrum), mountain ash (5orbus ameri-
porting many moose for 10-25 yrs, after which cana), bush honeysuckle (Diervilla lonicera)_ green
canopy closure shades shrub-level browse produc- alder (Alnus crispa), and red-osier dogwood {Comus
tion. stolinifera). The few commonhardwood shrubs not

taken include speckled alder (A. rugosa), thimble-
Site-preparation, even though severely impeding berry (Rubus parviflorus), blueberry (Vaccinium

re-establishment of aspen and other fast-growing, spp), and most species associated with lowland
early-successional trees, is not necessarily inimi- bogs.
cal to moose. Some suppression of vigorously
sprouting species serves to keep new growth within Densities of goose in the study region were
reach (<9 ft) of moose for a longer span than roughly I-I.5/mi _ (Minn DNR). Summerforage com-
otherwise. It also permits co-existence of a prises mainly leaves of the deciduous plants listed
greater variety of deciduous species by suppressing above plus a substantial but variable amount of
the dominant competitors. Dietary variety is aquatic forage, depending on sodium needs (,Jordan
believed an important aspect of nutritional quality 1987), and some herbs taken mainly in spring and
for moose (Miquelle and Jordan 1979). On the other fall. In winter, current twigs of most of the same
hand, severe suppression of all hardwood browse in woody species used in summer are taken, along with
conifer plantations can greatly reduce foraging some conifers_i_ balsam fir, white pine (Pinus stro
potential_ and, when browse density drops below bus), and northern white Cedar (ThUjaoccidentalisi
some minimum density relative to foraging effi- (Peek et al 1976).
ciency, stands may become of no value at all to
moose.

MOOSE-TIMBERSTUDIES
The purpose here is to describe our

how local timber practices have the We present asummary of field, Studies, carried
quality of moose habitat. Our results cal out from 1983to 1987 primarily in the Tofte Dis-
viewed as ground work for a new synl trict of the Superior N.F. Technical details and
optimal coordination between producing timber and complete data are in theses and publication or
maintaining excellent habitat for wildlife such as manuscripts in preparation, wh_le somedata are not
moose, or any other species of concern. These yet analyzed. We;'add some interpretations and
efforts are also a direct response to the Forest recommendations,r and finish witha brief descrip-
Service mandate to emphasize integrated resource tion of the nextlsteps in developing techniques for
management, coordination of wildlife-habitat needs with tlmber

production.

Acknowledgments A major study objective was to estimate amounts
of forage lost from plantations due to herbicide

Field work is being supported bythe Superior applications. Of particular interest was a compar-
National Forest and the Minnesota Agricultural ison of effects of 2,4-D vs. glyphosate. Also we
Experiment Station (Station Paper #2362). Forest studied the suspected impacts of hardwood shrubs on
Service personnel who have given critical young spruce in order to evaluate the criteria in
assistance include T. Biebighauser, J. Hustead, E. use on the Forest for prescribing release treat
Lindquist, W. Russ, L. Schaar, D. Schmidtman, K. merits. And, with the recent shift to aspen manaqe-
Siderits, and D. Trenda. The current field leader ment, we began evaluating browse resources in
is T. Quincer. Key assistants have been D. "natural-regeneration" stands.
Balluff, T. Donnay, L. Dorweiler, B. Evje, M. Fox,
D. Gomez, L. Mason, J. Nyquist, D. Picken, D.
Roster,D. Shelley,and W. Winkelmann. BrowseProductionin Plantations

.... and the Effectsof Herbicides

Weil_(1987)analyzed_spruceplantations3 to 7
STUDY AREA AND ITS MOOSE ;_ yearsafter site preparationand found that,where

" releasetreatments.hadnot been applied,available

The majority of field work e currentbrowsefor moose averaged 89 Ib/A, while
Districtof the Superior sitestreatedwith 2,4-Daveraged only 56 Ib/A
Co. of northeasternMinnesota;_ Soil _r (TableI). Weil alsofoundfor the same planta-
are typicalof the borealregionon the Canadian tions that estimatedbiomassremoved by moose
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averaged 27 Ib/A where herbicides had not been Note that differences among 1982-treated stands
applied, compared to 18 Ib/A in the treated sites, suggest there were no impacts; because summer 1982

was dry, target species were already dormant hence_
not very vulnerable when sprayed.

Table 1._Biomass and consumption by moose of
current_year twigs and leaves of deciduous, moose- At the time of this study there were no examples
browse species in 3°7 year-old spruce plantations, in our area of glyphosate treatments that were more
comparing star_ds sprayed with 2,4-D vs. those not than 5 yrs old; hence we were unable to evaluate
sprayed, its longer-term effects. However, it appears that

this herbicide, when applied as intended, kills
entire root systems. In contrast, 2_4-D kills back

]b(dry)/A only the tops in most browse species_ allowing for
reasonable regrowth within 3-5 yrs. In the latter
case, spruce should grow above the slowly recover-

Treatment No Herbicide Herbicide ing deciduous plants, so that the needs of both
moose and timber are met. Glyphosate, in contrast_

No. of stands 10 11 may el_minate abundant browse for the remaining
years over which the plantation would provide space

_iomass 88 (_7.I) a 56 (_8.0) b and light for shrub growth. On the other hand,
because glyphosate is probably the least health-

Removed by mooseI 27 (_3.3) 18 (_2.7) b threatening of herbicides to humans and other ver-
tebrates, its use is recommended for hand appli-
cation around individual conifer saplings where

]Reconstructed by difference, specific need is indicated.

aStandard error

Effects of Hardwood Browse on Young White Spruce
_p < 0_05

The issue of when to release plantations for
preventing suppression of young white spruce, the

Kennedy (1988} amd Kennedy and Jordan (1985) most commonly planted species in our study area,
compared the impact of two herbicides, 2,4-D-- used was analyzed. From the standpoint of moose
co_e_y _n the _970s. and glyphosate ("Roun&up")- habitat, the question is rephrased: how long can
-the mere preferred chemical of the early 1980s. on hardwoods be left unsprayed before spruce growth is
hardwood browse _n plantations. They found that measurably suppressed? Posner (1984) and Posner et
avai3ab]e browse in stands treated with g]yphosate al (ms) sampled growth performance in 5-16 year-old
was rovghIy one-half that _n 2,4_D treatments, and spruce, using extent of shrubs surrounding
the latter was roughly one-half that in untreated individual saplings as the independent variable.
stands {Table 2). Weather during treatment can It was found that, for all sapling ages examined,
strongly inf)uence the effectiveness o£ herbicides, better growth was associated with some surrounding

shrubs than with none. In the younger saplings,
growth suppression was not positively correlated

Table 2._.-B_om:assof current-growth, deciduous, with increasingly heavy shrub densities, but it was
available moose°browse (]eaves and twigs), compar- related negatively as shrub density approached none
_ng am_)ngtwo herb_c_de_ and a control on planta- (Table 3). Saplings over g yrs appeared more sens-
tions treated in three different years. Each entry itive to heavy-shrub presence.
represent_ a_ average of b_omass from plots within
3-5 stan_s, a_ measured _n late-sum_er 1985 The overall conclusion was that Forest Service

(Kennedy |988). guidelines on timing of release were more cautious
than needed. Were guidelines relaxed to better

reflect the observed interaction between spruce
Ib{dry)/A and surrounding shrubs, chemical treatments could

be delayed longer or omitted. This would save
browse for moose and other wildlife, and it would

Treatmen_ Giyphosate 2,4-0 Untreated save costs in softwood regeneration.

Year It should be noted that, where production of

Spraye_ spruce is the objective, moose themselves can aid
s_lv_culture, Moose do not touch s_ruce, but they
readily take most of its broadleaf competitors and

1981 52 (39) a 97 (36) even some coniferous ones, e.g. balsam fir. The

_982 96 (81} 8] (30) greater the moose density, them ore they will sup-

1983 21 (28) lOl (9) 201 (72) anywhere, there are extensive areas in which all
............... upland hardwoods are so s_ppressed by moose that

astandard deviation they seldom exceed 6 ft (Krefting 1974, p. Jordan
unpubl). Such extreme pressure is excellent if
spruce or other nonpalatable species, e.g. jack
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Table 3.--Current annual height increment and Midwest. Therefore, realistic integrated resource
total height in 7-9-yr-old white spruce according managementmust reflect the fact that wild]ife and
to ]evels of surrounding shrubs (Posner 1984). scenic considerations rate comparably with, if not

higher than, forest products. Such recognition is
indeed reflected in the recent 10-year plan of the

ShrubI Current-Yr Height Total Superior National Forest (USDA1986).
Level Increment (in) Height (in)

Interpretationsand Recommendations

None 11 b 61 b
Timberextractionand intensivesilvicu]ture

Low 12 75 a need not conflictwithmaintaininggood habitatfor
moose. This appliesto many other importanttypes

Medium 14 a 83 c of wildlifeas well:bears and ruffedgrouse_as
pointedout by Rogersand Gullionrespectivelyin

Heavy 14 79 c these proceedings;plus deer, hares,and beaver.
Importantpredators,such as the federallylisted
timberwolf in Minnesota,are in turn favoredby

IShrubsincludedall hardwoodbush and tree spe- highdensitiesof forestherbivoresassociatedwith
cies. "Level"was a combinedmeasureof densities, early successionvegetation. The questionthen is

heights,and over-toppingpositionsof stemswithin how does managementoptimizefor all these public
a circlearound the sapling, and commercialconcernson the same land at the

sametime.

a, b, c: entries in the same columnwith different
lettersare significantlydifferent,p < 0.05. Our studiessuggestthere are positiveand nega-

tiveaspects for moose in each timber-regeneration
practice in use today. Clear-cutting in this

pine, are the only trees of commercial interest. It region is widely viewed as favorable to wildlife,
would not work, however, where balsam fir, white since it mimics fire and windthrow to which marly
pine, birch or aspen is the expected timber crop. commonspecies are well adapted. Current Forest
In any event, for moose to increaseto high densi- Serviceguidelinesfor clear-cuttingprovidefor an
ties,quality and quantityof availablebrowsemust ampleinterspersionof cover patchesand snagsto
be abundant, servea wide varietyof wildlife. Site preparation

priorto planting,because it reducesvigorous
sproutingby a singlespecies,can favormoose Dy

BrowseProductionand NaturalRegeneration keepingbrowseavailablelongerand in greaterdi-
versity. However,sometimessite-preparationleads

The recentforest-industryshiftto extensive to scrapingoff patchesof shallowtop soil_this
use of aspen is leadingto more standsin the reductionof basicproductivityis deleteriousto
SuperiorN.F. being managed for naturalregenera- all interests.
tion. Our studieswere correspondinglyshiftedto
measurebrowse characteristicsunder natural-regen- Heavyuse of herbicidesto controlcompetition_
erationmanagement. Althoughthese data havenot particularlychemicalsthat killentireroot sys
yet been analyzed,somegeneralobservationscan be tems,causesmajor loss of browsepotentialassoci-
offered. While great lossesof foragefrom effec- atedwith clear-cutting. On the other hand, nat-
tive herbicideapplicationsare totallycontraryto ural-regenerationmanagementcan lead to rapides-
moose management,too much browseproductionis not cape of post-disturbanceemergents,leavingmoose i:_
necessarilyideal either. Where aspen is resprout- too few years to benefitfrom the forage. Obvi-
ing vigorouslyand the stand is verylarge or local ously,optimizationof moose and timbercalls for
moosedensity is low,the sproutstend to out-reach someintermediatestrategy,such as a mixingof
moose in 10 yrs or less. Then the site'svalue to commercial-treespecieswithinstands°
mooserapidly declines,becausemuch of the annual
growthis unavailable,and the aspen is crowding NortheasternMinnesotacan expectthe demandfor
out other favored specieswhich moose seek to bothsoftwoodsand hardwoodsto continueindefin-

itely;thus timberplanningmust providefor future
diversifytheir diets, suppliesof both. Traditionally,managersand for-

est operatorspreferuniformstandswith one

DISCUSSION AND CONCLUSIONS speciesper stand. However,if some standswere
comprisedof intermixedpatchesof conifersand

For public forestlands in northeasternMinne- emerginghardwoods,better habitatwould be provid-
sota, interactionsbetweentimbereconomicsand ed for moose in terms of cover and forageover a
recreationalexpectationscreatea demandfor an longerspan of years. Herein lies a major chal-
integrated,multiple-useapproachto management lenge--to designa mixed-speciessilviculturethat
over the landscape. Commercialpotentialfrom is economicallyreasonable,fromregenerationto
forestproducts here is modestcomparedto the harvest,and is abetter solutionto moose needs
intensivetimberingregionsof the U. S. At the than possiblewith any combinationof monocultur
same time, the SuperiorNationalForestand adja- stands. We believethis is a reasonablegoal
cent publiclands offer an immenserecreational
potentialfor vacationersfromthroughoutthe upper
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ManagementTools of the Future Peek,J.M., D.L. Urich and R.J.Mackie. 1976.
Moose habitatselection and relationshipsto
forestmanagementin northeasternMinnesota.

There is a strongneedto bring recentcom- Wildl.Monogr.48. 75 p.
puter-basedtechnologieswithinreach of Forest- Posner,S.D. 1984. Effects of deciduousshrubson
landmanagers. These includetechniquesfor evalu- youngwhite spruce,and implicationsof shrub
atingconditionand futurepotentialof wildlife controlon the supply of moose forage in north-
habitats,for inventoryingtimberresources,for easternMinnesota.M.S. thesis,Univ. Minn. 129 p.
projectingvegetativegrowthover many decades,and Posner,S.D.G.A. Well and P.A. Jordan.ms_ (sub-
for reachingmanagementdecisionsfrom inputsof mitted).Interactionsbetweenyoung plantation
economic_ ecological, environmental, and recrea- spruce and surrounding deciduous shrubs that
tional constraints. All such activities_ further- provide forage for moose.
more, must be designed in parallel with wholly com- USDA. 1986. Final environmental impact statement,
patible information bases, so that criteria for one land and resource management plan, Superior Na-
resource, e.g., wildlife, can be directly translat- tional Forest. Duluth.
ed into realistic prescriptions for another Weil, G.A. 1987. Modeling shrub dynamics in young
resource, e.g., timber. Good progress has already white spruce stands to estimate supply of moose
been madewithin the Forest Service, but greatly forage in northeastern Minnesota. MS thesis,
expandingopportunitiesfor computerapplications Univ Minn. 95 p.]ie ahead.

Technologicalapplicationscan be developed
todaywith an efficiencynot possiblejust a few
years ago. New methodsincludecouplingcomputer-
izedmapping(geographicinformationsystems= GIS)
with computermodelsof forestsuccessionor of
responsesby wildlifepopulationsto environmental
events. For example,a habitat-suitabilityindex
model for moose of the Lake Superiorregionhas
just beencompleted(Allenet al 1988)and will
soonbe testedon the SuperiorN. F. Land-based,
resourcedata-basesin turn can be coupledwith
decision-makingmodelsthat incorporateall
economicand environmentalconstraintsFor the
purposeof examiningvariousmanagementoptions.
It is alongthese linesthat our researchand de-
velopmenteffortswith the U. S. ForestService
wil]nextbe directed.
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INTEGRATING WILDLIFE HABITAT OBJECTIVES WITH SILVICULTURAL PRESCR!PTIONS I

2
John E_ Mathisen

ABSTRACT.--Land managers need methods to
assess, measure and predict the affects on wild

life of vegetation change resulting from
silvicultural prescriptions. A data base was

developed to relate vertebrates on the Chippewa

National Forest to their habitats and special
requirements, providing a simple method of com-

paring alternative land use proposals in terms
of species richness and selected groups of
species.

INTRODUCTION AND OBJECTIVES SILVICULTURAL VS INTERDISCIPLINARY PRFSCRI_flONS

Seldom do forest managers apply pure silvi- Silvicultural practices are designed to grow

cultural prescriptions to land managed for a trees as quickly and efficiently as possible,
variety of uses. More often than not, the best with the ultimate objective of producing a high

and most appropriate silvicultural practice is quality forest product. A wildlife habitat
modified to accommodate resources other than objective for the same land unit may require

timber. This modification, often for a wildlife somewhat different type composition, age class

habitat need, may diminish the production of distribution or stand features and may conflict

timber or increase management costs. The with the best silviculture. While this wildlife i
National Forest Management Act and other laws objective may relate to a single species or

and regulations clearly mandate the USDA Forest group of species, ecologically-based management
Service to integrate wildlife habitat needs into requires objectives and associated analytical

the planning process, and further directs methods related to communities and the elusive !i

managers and planners to assess the affects of objective of "diversity" (Siderits 1975).
land management proposals on plant and animal

diversity. Therefore, it becomes imperative Composition objectives are guides designed to i
that effects and trade-offs are understood and integrate forest type composition and age class

measurable, so that rational and informed inter- distribution among resources over large land-

disciplinary decisions can be made. scapes. In the parlance of National Forest
planning in the Eastern Region, this is part of

This paper has two objectives: the Desired Future Condition (DFC), setting the
stage for "proactive" decision-making as opposed

i. To display the relative value of forested to the traditional and less desireable "reac-
communities in northcentral Minnesota in terms tire" mode. Composition objectives provide the

of vertebrate species richness, and for species framework on which to hang all other decisions

having special status, and relating to vegetation management over long time
periods. It is an essential element in the

2. To describe, in terms of animals and conceptual framework of Integrated Resource
their habitat relationships, an analytical Management (IRM) (USDA Forest Service, 1985).

technique to display the effects of modifying

silvicultural prescriptions to meet wildlife The DFC concept is refined further by incor-
habitat objectives, porating the preservation, enhancement or

creation of specific stand features to integrate
wildlife habitat objectives with silvicultural

objectives. Some examples are:
- Deferral of harvest for old growth

IA paper presented at the Society of American - Retention of snags
Foresters Annual Convention held at Minneapolis, - Retention of mast trees

MN, October 18-21, 1987. Retention of selected trees or tree groups

for diversity
2john E. Mathisen, USDA Forest Service, - Modification of stand size or configuration

Chippewa National Forest, Cass Lake, MN.
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How, then, can we rationalize and estimate The forested communities in the data base

the effects of altering silvicultural prescrip- represent an assemblage of forest types with
tions for wildlife benefits? This has always similar wildlife associations_ They are:
presented a problem for land managers due to a

lack of organized empirical information on Deciduous upland 0aks_ aspen_ birch_
habitat needs for all but a few game species, northern hardwoods

With the NFMA as a catalyst, the concept of Coniferous upland Red, white end jack
Wildlife Habitat Relationships (WHR) evolved pine. spruce-fir
within the Forest Service in recent years to Coniferous lowland Cedar_ black

provide the tools and information needed to deal spruce, tamarack
with the problem (Nelson and Salwasser 1982). Deciduous lowland Ash, elm
We developed a system on the Chippewa National

Forest called "Wildlife Habitat Associations" Each species was also classified according to
(WHA), which is a computerized data base their association with four age groups within
designed specifically for the wildlife species each community:
and community types on the Forest, although it

has been adopted and utilized throughout the Shrub/Sapling Regenerating stands
Lake States and beyond. Land use proposals are <I0 years old

weighed and alternatives compared in terms of Young >I0 and <70 years old0

entire wildlife communities (species richness), depending on forest type
or for selected species or groups of species Mature >70 and <120 years old_

(such as threatened, endangered, sensitive, or depending on forest type

game/fur). It is very user-friendly, and has 01d growth Beyond normal rotation age
proven to be a powerful tool (Mathisen 1982,

1983, 1985). Both type and age must be considered to
assess importance and to evaluate alternatives.

as demonstrated by DeGraff and Chadwick (1987)
THE DATA BASE

Recently, a direct linkage was made between
In 1981, we assembled a group of ii biolo- the WHA data base and the Eastern Region's

gists and naturalists with local knowledge of Vegetation Management Information System (VMIS)o
wildlife and their habitat associations on the expanding the analytical potential and

Chippewa. This group gathered a library of usefuleness of" both data base systems.
reference material and. together with their
combined experience and knowledge, compiled

information on the vertebrate species occurring

on the Forest. IMPORTANCE VALUATIONS OF COM_g/NITIFS

We used 8 interrelated components correlating What are the relative values of the four

511 vertebrate species with habitat, season of communities in terms of vertebrate species
use and status, Using the classification of richness and in terms of species having special

Niemi and Pfannmmuler (1979), 24 communities or status? Species richness is a simple, although
animal habitats were used to accommodate the incomplete, measure of diversity, further
vertebrates on the Chippewa, reflecting vegeta- defined in this context as "alpha" or within-

tion, successional stage (age) and structure, stand diversity (Whittaker 1972). Table I shows
Fourteen of these were forested communities, the orientation of all the vertebrates on the

Forest to the four communities, without consid-

Using the method of Thomas (1979), each eration of community age or size. This is an
species was categorized according to the commun- expression of species richness.
ities commonly utilized for feeding and/or
breeding. Because most species were oriented to

more than one community, an attempt was made to TABLE l.--0rientation of Wildlife to

assign one of them as the"critical community." Generalized Communities in Terms of Species
It was impossible to assign a critical community Richness.
to the more ubiquitous species.

Eight categories were used to relate special
habitat requirements to each species: man-made Deciduous Coniferous Coniferous Deciduous

structures, edge, decaying log, snags, riparian Forest u__U_land Upland Lowland Lowland
areas, mast _,_dbanks or bare ground. Total No. % No. % No. % No. %

Special status was based on four categories:

game/fur, threatened/endangered, sensitive and Birds
253 86 56.6 66 28.5 52 22.5 51 21_9

management indicator species. Mammals

For this paper, I have compiled data base 57 41 71.9 36 63.1 28 49.1 25 43.8 °
elements for the forested communities only; Harps

21 12 57.1 9 42.8 2 9.5 8 38.1
aquatic, wetland and other non-forested habitats ................
are rarely altered with silvicultural decisions.
Presentation further simplified by combining 511 159 44.7 Iii 55.7 82 26.4 84 27.0

breeding and non-breeding use of the habitats.
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Clearly_ species richness is highest in the Table 3 shows the relative value of the four

deciduous upland types_ with 139 species having communities when the management objective is to

this orientation (44_7 percent of all the favor either or both of the T/E/S smd G/F

species on the Forest). The coniferous uplands species, G/F species clearly favor deciduous

rank second in species richness, and the lowland uplands, where 24 of 53 species occur. T/E/S

'types are at the low end of the diversity scale, species are associated more with coniferous

upland and lowland communities. Considering the

To the forest manager making a decision on special status species as a group_ the deciduous

what forest type to emphasize, this indicates uplands support more species than any other°

that, in terms of within-stand diversity, the

deciduous <ypes are preferred. If the best The forest manager', therefore, can

silvicultural decision for a particular stand Objectively evaluate the effects of silvi-

was to convert it from deciduous to conifer, the cultural alternatives concerning forest type

potential affect would be a 20 percent decrease emphasis in terms of" wildlife species that.

in species diversity (20 birds, 6 mammals, and 3 because of their status, merit special

reptiles and/or amphibians). This would be taken management considerations.

into consideration at the interdisciplinary

level of decision-making. By computing a "wildlife habitat capability"

score for' each community considered, and

This affect can be further supported by totaling the four evaluation criteria (Table 4),

summarizing, in Table 2, the critical community this analysis can be carried one step further,

element in the data base. providing the manager with data on the relative

value or ranking of" all four communities based

TABLE 2.--Critical Community Associations of on the sum of species richness value° values for

Wildlife (number of species), critical community _ld special status species.

............ TABLE 4.--Wildlife Habitat Capability (WHC)

Deciduous Coniferous Coniferous Deciduous of' Four Communities.

Upland Upland Lowland Lowls/_d

Species Critical Total

Birds 3L_ 23 5 2 Community Richness Community T/E/S G/F _{C
........................

_ammals 7 3 2 1

Deciduous 139 41 6 24 210

Herps 0 0 0 0 Upland

........ Coniferous iii 26 i0 13 160

Total 41 26 7 3 Upland

_ Coniferous 82 7 iO 9 108
Lowland

/ The deciduous uplands are critical habitats Deciduous 84 3 4 14 105

_ for _i species, compared to 26 in the conifer Lowland

types, and very few in lowland forested types.

Relative to other forested communities on the

Chippewa, this further supports the value of The fact that the deciduous upland community

deciduous uplands, has the greatest capability does not mean that

wildlife is best served by havin_ only this

The relationship of special status species community available. Each supports a unique

to the four communities is shown in Table 3. In assemblage of animals and, without the presence

this table the threatened, endangered, and sen- of conifer components, some species would be at

sitive (T/E/S) species are combined, and game very low population levels or non-existent. This

and fur (G/F) species are combined, leads to another level of analytical procedure.

TABLE 3.--Relation of Special Status Species An aggregation of communities is an expres-

to Communities (number of species) sion of another aspect of diversity, called beta• diversity or between-stand diversity, and con-

aiders species distribution in a wider context.

Deciduous Coniferous Coniferous Deciduous This analysis is done at the interdisciplinary

Forest Upland Upland Lowland Lowland level for application to large landscapes such

Total N--o. % No. % No. % No. % as compartments, opportunity areas or management
__ areas. It becomes more complex, but the data

base and the concept of WHC is utilized to

assess land areas by relating WHC to the amounts
T/E/S
20 6 30.0 I0 50.0 i0 50.0 4 20.0 of each community present. The end result hereis an index value called the Habitat Capability

G/F
53 24 45.3 13 24.5 9 17.O 14 26.4 Index (HCl). This value can be used to assess

...... wildlife implications among alternative strate-

73 30 41.1 23 51,5 19 26.0 18 24.6 gies for the DFC during the initial stages ofplanning.

:i
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Age, or successional stage, is another these are important when making silvicultural

aspect of habitat valuation reflecting the prescriptions: snags_ edges_ downed logs0 mast_
structural characteristics of a community. The and riparian areas
age relationship is much more dynamic than com-

munity type. A regenerating stand today may be We are in the process of adding new informa-
a young st_d within I0 years, and may have old tion to the data base reflecting minimum habitat
growth features within 80 years. As age size for birds to evaluate the effect of forest

progresses, associated wildlife changes dramati- fragmentation on avian species (Robbins 1979_

cally. Site index and rotation age, therefore, Anderson and Robbins 1981)o WRen this is done_
become important considerations for assessing we will be able to quantify and compare
value and predicting the future. The data base management schemes favoring edge-associated

contains information on the orientation of species with those favoring large_ contiguous
wildlife to four age classes (Table 5). areas of forest cover.

TABLE 5.--Average Number of Species in Each These elements provide another level of

of Four Age Classes. detail to evaluate in relation to the species in
the four communities. Table 6 shows the number

of species in each community having one or more
S P_2 c i e s of these special requirements.

Age Class All G/F T/E/S

............................................... TABLE 6.--Speciai Requirements of 4
Vertebrates Associated With Forested Communities

Shrub/Sapling 150 20 6 (number of species).

Young 65 I0 3

Total ....Sna__s Edge__ L__o_@___=i/_Riarian_ Mast
Mature 84 13 6 Species No. Z No. % No. % No. % No. %

Old Growth 80 Ii 6

Deciduous Upland

139 49 35 73 53 51 37 51 38 15 ii
The relative value of community age in terms

of species richness is highest in regenerating Coniferous Upland

stands, and lowest in young stands. As the stand iii 36 32 53 48 45 41 38 34 17 15
matures and becomes more vegetatively complex,

species richness increases, falling off slightly Coniferous Lowland

when the old growth condition is Peached. Game/ 82 2B 28 37 45 27 33 31 38 Ii i_
fur species have a particularly strong orienta-
tion to the shrub/sapling stage, with about Deciduous Lowland

equal representation among the other three. 8_ 27 32 38 45 30 36 40 48 7 8
Threatened, endangered and sensitive species

show no particular affinity to age class.

To the land manager concerned with diversity Snags

as a management goal, this means that cutting is
good, and reducing rotation age will generally Wildlife species requiring dead or dying
be favorable. A timber sale in a mature stand trees are present in all communities, ranging

will have the immediate effect of increasing from 49 species in deciduous uplands to 25 in
lowland conifers Therefore, it becomes lmper-withln-stand diversity from an average of 84 to

130 potential species: about a 5_ percent ative, from the species diversity standpoint, to

increase. As with forest type distribution, a ensure that this stand feature is present in all
patch-work of age classes contributes to communities and reflected in prescriptions. Sil-

between-stand diversity and becomes an important vicultural practices that discriminate against

element in describing the DFC. In practice, both dead or dying trees, such as salvage cuts and
community type and age are considered simulta- fuelwood removal, must be carefully considered.

neously, and the HCf is computed on this basis. The number of snags required to accommodate snag
dependent wildlife were computed for each

_e data base can thus be used as a simple community (Thomas 1979) and incorporated as a
model to predict effects of alternative standard in the Forest Plan. >
prescriptions over time in terms of the HCI.

Edge

SPECIAL HABITAT REQUIREMENTS Species having an orientation to edges or
ecotones range from 75 in deciduous uplands to

In addition to communities and age classes, _7 in the lowland conifer types. Although some
there are sPecial requirements that must exist ecotones are natural due to soil or moisture

before habitat is suitable for some species, gradients, others can be induced through manage-
Snags for pileated woodpeckers are mandatory, ment. Edge habitats can be enhanced by

prescribing relatively small, well-dispersed
stands. High levels of between-stand (beta)

special requirements fop the data base. Five of diversity will generally produce high levels of
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edge habitat° Preserving within-stand features, silvicultural and other land use proposals° The
such as conifer inclusions in deciduous stands WHA data base is directly linked to our Vegeta-

and vice versa, will enhance edge habitats as tion Management Inventory System (VMIS) through
well as within-stand diversity. Configuration the animal habitat component where WHC values
of cutting unit boundaries is also related to are automatically generated and displayed on a

edge. The more complex configurations will stand-specific basis. Foresters and wildlife

produce the greatest amount of edge. Conversely_ managers can now discuss, with less mnbiguity
some species (primarily birds) associated with than ever before, the relative merits of alter-
the forest interior may be negatively effected native management strategies. The final
as edge increases and stands become smaller, decision, as always, rests with the overall

goals and objectives by which the land
Downed Logs management system is driven.

Most mature and old growth stands contain an

abundance of stumps and downed logs from natural LITERATI_E CITZD
mortality and storm damage, unless silvicultural

practices such as salvage cuts and slash removal ANDERSON, S.H. and C.S. ROBBINS. 1981. Habitat
t have removed them. size and bird community management_ Trans_

46th North Amer. Wild. and Nat. Res. Conf.
While all communities support a substantial

number of species requiring downed logs, species pp. 511-519.

°<' associated with coniferous uplands are particu- DEGRAFF, R.M. and L. CHADWICK. 1987. Forest
larly dependent on downed logs, with over 40

type, timber size class, and New England
percent of all the species in this community breeding birds. J. Wild. Mamage.
having this requirement. Silvicultural prescrip- 51(I):212-217.
tions involving salvage operations, fuelwood

gathering, prescribed burning m%d slash removal MATHISEN, J.E. 1982. Wildlife values and

should be carefully considered to ensure this management of gravel pits in forest
element of habitat is not depleted, ecosystems. Trans_ Symposium on Wild_

Values of Gravel Pits. pp. 155-!.58. /
Riparian Associations

MATHiSEN, J.E. 1983. Wildlife impoundments in
Where water and upland come together, a the north central States: why do we need

riparian habitat is featured. _is is _ impor- them? IN: Water Impound. for Wildlife: a

rant wildlife association, ranging from 51 Workshop. USDA Forest Service. Tech. Rpt.
species in deciduous uplands to 31 in lowland NC-100.
conifers. Many of the species associate_ with

the old growth condition are also associated MATHISEN, J.E. 1985. Applying a home grown data
with riparian areas (40 in deciduous upland_ 31 base. Habitat Futures. USDA Forest Service.
in coniferous upland, 30 in deciduous lowland,

and 21 in coniferous iowland)_ High priority is NELSON, R.D. and H. SALWASSER. 1982. The Forest
given to extending rotation ages for old growth Service wildlife and fish habitat

management in stands classified as riparian, relationships program. Tr_s. 47th No. Amer_
Snag-users and downed-log users are dispropor- Wldlf. & Nat. Res. Conf. pp. 174-183_
tionately associated with riparian areas, and
these stand Features should be emphasized in

NIEMI. G.J. and L. PFANMMULLER. 1979. Avian
these area_, communities: approaches to describing their

Mast habitat association. IN: Proceed. Manage. of
Northcentral and Northeast Forests For

Mast produced by trees and shrubs is Nongame Birds. pp. 154-178.
utilized as a food source by wildlife in all

communities, ranging from 17 species associated ROBBINS, C.S. 1979. Effect of forest

with upland conifers to 7 in lowland deciduous fragmentation on bird populations. IN:

types. While mast is provided by a number of Management of NC Forests for Nongame Birds,
trees and shrubs (e.g., oak, pine, and hazel). USDA FS Gen. Tech. Rpt.NC-5!.
acorns are essential to important game species

such as deer, black bear, and waterfowl. Silvi- SIDERITS, K. 1975. Forest diversity: an
cultural decisions should provide for retaining approach to forest wildlife management. The

oak components as within-stand features in all Forestry Cronicle pp. 99-103.
communities, but especially in coniferous upland
and deciduous upland types. THOMAS. J.W. 1979. Wildlife habitats in managed

forests in the Blue Mountains. USDA Forest

Service. Agric. Handbook No. 553. 512.

CONCLUSION U.S. FOREST SERVICE. 1986. Working together for

While the Wildlife Habitat Association data base multiple use. USDA Forest Service, Eastern
does not answer all the questions on timber/ Region. 27 PP.
wildlife relationships, it does provide an

objective and organized way of dealing with WHITTAKER, R.H. 1972. Evaluation and measurement
wildlife habitat values and the consequences of of species diversity. Taxon. 21:213-251_
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K_RTL.AND_%_WAR[tI.ER BREED_f_; iS_i}LOG? M@ ......_g,_ _r_,A T NANAGE_E_T

?
John S_. ProBeR

ABSTRACT.-_]he K_rtland°S ,_;_rhler I_gendrc_ica _rt, landi3_ 3s dn early
success_sn, _:_rea_sens_tive species se}__om found in stands %qa]ler <nan _0
to 4q ha. This warbler occuo_es d_n _, ,,}ac_ _}ine,- . ._ Je_,se (Pinus banksiaaa s stands

wrt4:_r_, trees are f'ems 6 tO 23 years o_d m{_ from if1_ s.O m _]_ growing
on _oor, _andy _oi_S. TypicaI}y. _[ has beer found _r_ areas regenerated
naturally Dy serotlnous cones res_m_ng trod w_df reso In t:n_ past £

qecaaes, however. Kir't_and's warblers r_aw. oe_n founr:_ _n naturally
regenerated, unburned jack p_ne ann in densely _;tock_d mime olantations.
Stanas are m_naqed on a 5t}-year rotation and c_stered into discrete
manage;#_nt areas, txtensive d_spersal to f#nd suitable r_aoitat reduces
rereading opportunities_ Currently_ _bout 15 percent of the males abandnn
terrsf:or_es, and about _5 mercent of _:ne rmstdedt r_mIes dn not find ma_es_
C}ustering stands _n_o _nayement units and staqgering the schedule ot
Stand r_generat, lon snould m_,-,im_ze biogeo_raphic disoersal probiems.
Because Kirtland's warblers colonize [_atches of _al_er. dense jack pine
before _hey occupy hablLat _it_ sr_orter or Jess _ense _rees, _ne oeriod of
Kirt_and_s warbler occupancy in <_manaqemenr area can b_ extended _:tY
several {_thods such as varying tree soacin9 In _ plantation. R_searcners
an_ _nagers hay@ developed a variety _)fharvest options, site premaration
methods, and otne regeneration a_ternattves tor providing su'_tab_e
Klrt_and's warbler habtta_. Severa_ options do not require the use of
prescrqbed flre. These m_nagemen_ a_ternative_ _m,_st not only provide s_,tab!e
tree stocking arid SPacing for the KtrtIamd's warbIer but: also acco._,_r_cmaI:e

their spatlal and tem_,}oral meeds such as toe s'_ze, chronology, and age
diversity of stands.

The Ktrt_and"s warbler (Oendrotc_ Klrtlandt. ,_ {) I will review and descr_me tour general areas
is a_ Endanqered Species that i_ only _nown to r,f Ktr£Iand's warbler hiology and management:
breed {n .young, jack p_ne (Plnus bankStana} (1) the habi_at requirements of £rie Kirtland°s
nabttat _n nor_ner_ Lower arbter warbler. (2) the demography _'W the Kir't_and's
m_grates to t_e Bahamas where _t wtr_£ers tn low, warbler ann toe evidence for population
broad_eaf scrub habitat. The known breeding regulation £_:_habitat limitation, (3) a
poDu}ation 1_ ce_suse4 annually and has averaged hypothesis of how geography of sui'table habitat.
205 males from I97_ through 1987. The breeding affects stand coIonization success and duration

{)ept_"_at_on nan been remarkab}y stable, ranging of habitat occupancy, and {4) the _nagement
between 2OO and 2,_6 males for 12 of the past 17 strategies and recommendations needed to {_et

years. The KlrtIand's _arb]er occuple_ dense. Klrtiand's warbler reeulrements for optima]
,jaCk plne sta_ds _ere trees are from 5 to 23 soatla_ and temporal distribution of hig_
years o}d and from 1,7 to 5,0 m _al_. quality habitat.
Typ_ea_'_, this habitat has been regenerated
datura_ly by serot_nous seeding res_Iti_g from KIRTLAND'S _ARBLER HABITAT REQUIREMENTS
wildfires tm jack pine on nancy, porous _oil.

[n the past 2 decades, however, K'trtland's The most obvious difference between occupied
warbler:_ have beef_ found 'in naturaIly and unoccupied suitably aged .jac_ pine habitat
regenerato_d unhurried jack ptne a_d _n densely is the dense tree stocking of the stands used bY
_tOck:ed plne plantations, Ktrtland's warblers, Areas with less than 20

percent canopy cover rarel y are used for
breeding. O_ti_l habitat typically has _m_re

................ than 7,500 stems per hectare and between 35 and

65 percent canopy cover. Tree canopy cover is ;;I
IA paper presented at the Society of _erlcan _re useful for evaluating habitat qua_lty than

Foresters Conference held _t Min_eapolis. stocklng frequency or stem density because it
Mlmnesota, om October 2t. 1987. combines tree stocking, spacing, amd heiQht

factors, In any stand, the stocking should have
2Research Wildlife Biotogis_, North Central from 20 to 25 percent _ree cover _o have a goo(_

Forest E×perl_nt Stetlom. t992 Folwet_ Avefme, chance of occupancy, Plantations can be
St, Paul, _ §5I08. adequately stocked for Ktrtla_d's warbler
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when the stand is from 3 to 5 years of age has Habitat
been confirmed in longer-term comparisons within
sites that have varied fire and shade histories Strong evidence exists that the availability
(unpublished data)° Thus, I propose that ground of suitable breeding habitat has been the
cover vegetation on these poor-quality jack pine principal factor limiting Kirtland's warbler
sites is not significantly altered by fire population since cowbird control was begun°
because most plant species present are fire Because habitat is only suitable for" a 10o to
adapted and regenerate quickly from underground 16-year period, habitat maturation forces ,young
roots or runners. The primary factors that birds to find new breeding areas° Thus,
influence ground cover species composition, populations can be maintained or increased only
instead of fire history, are site quality and if new breeding colonies are established to
recent shade history, replace existing areas° Suitable breeding

habitat available to the Kirtland's warbler has
Broadleaf Co.ice decreased since 1961 (Ryel 1981, Probst 1986)o

The amount of jack pine habitat in the 8 to 20
Because the Kirtland's warbler has been found year stand-age range has not decreased much

frequently in nearly pure jack pine stands, it since 1951, but indirect evidence exists that '
has been thought that sprout growth from the amount of suitable habitat (adequately :_
Northern pin oak (_ elli_is), big stocked with jack pine) has declined ,
tooth aspen (__randTdenta_a_)-.--6Tack significantly during the past 35 years° The ....._,
cherry (Prunus serotina)_,-and--c-ho'k'e cherry (P. density of male Kirtland's warblers in all
_a_ _u]d'm_'the habitat unsuitabl_, suitably aged habitat fell from 3°0 males per 40
However, it is likely that Kirtland's warblers ha in 1961 to 1.0 males per 40 ha in 1984
are adapted to moderate amounts of oak, and they (Probst MS). However, warbler densities in
have been found at maximum densities in breeding occupied habitat were similar in 1951 and the
areas with as much as 20 percent oak (Smith period from 1981 to 1985, even though the entire
1979)o Broadleaf coppice is actively used for population has declined about 40 percent since
foraging, so it should not be detrimental if 1951. This implies that the Kirtland's warbler
jack pine stocking is adequate. Broadleaf population might have been filling most of the
sprout-growth is beneficial in marginally suitable habitat in recent years, with some
stocked jack pine stands because it provides overflow into less suitable or marginal habitat°
supplemental foliage volume for Kirtland's
warbler foraging. The population stability since 1971 could be

related to population regulation by a fairly
POPULATIONREGULATION constant area of habitat. The minor population

fluctuations that have been observed during the
Cowbirds past 17 years have been related to a synchronous

increase or decrease at maturing colonies
It is possible to conduct a comprehensive (Probst 1986) and higher or lower proportions of

census of singing male Kirtland's warblers Kirtland's warblers in suitable versus marginal
during the breeding season because of their habitat (Probst and Hayes 1987). The recent
distinct habitat requirements and restricted concentration of Kirtland's warblers into a

breeding range. Such censuses were done in small portion of the available suitably aged
1951. 1961, 1971, and every year thereafter, habitat is further evidence of population

affected by the amount of suitable habitat° In
The population of singing males decreased the period from 1977 to 1983. three-fourths of

from 502 to 201 between 1961 (Mayfield 1962) and the male population (between 155 and 180 males)
1971 (Mayfield 1972). The major reason for this was located in five or six major breeding areas
population decrease appeared to have been nest (Ryel 1981, Probst 1986)whose combined total
parasitism by the brown-headed cowbird area represented only about one-third of the
(Molothrus ater) (Ryel 1981). However. the entire occupied habitat. This population
population has stabilized since cowbird control concentration suggests that highly suitable
beginning in 1971 cut parasitism rates from more habitat was limited to five large burns and one
than 66 percent of the nests (Walkinshaw and management area. Finally, the within_season ;
Faust 1974) to less than 3 percent (Kelly and movement pattern of Kirtland's warblers suggests
DeCapita 1982). Productivity increased from that many birds are not breeding but are
less than I to 3.1 fledglings per pair searching for better quality habitat (see
(Walkinshaw 1983). below).

Fledgling survival rate may be as high as 75 BIOGEOGRAPHYAND HABITAT UTILIZATION
percent per Probst 1986), so high winter
mortalit is an unlikely explanation Habitat area may affect colonization
for the failure of the population to increase success, arrival dates, territorial
since 1971. The factors that may now be establishment, and fledging dates. A scarcity
]imiting population growth are habitat of quality habitat may result in more territory
ma e pairing being abandoned because birds may have to search
success, fledgling mortality, ing for better nesting territories in order to
dispersal to less suitable habitat or places secure a permanent pairing. In 1982 and 1983
outside the known breeding range, about 15 percent of the resident males did not

find mates (Probst and Hayes 1987). Any
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dispersal to find _)re suitable habitat _y a sufficient area of suitable habitat in the
reduce breeding opportunities. Delays in the right locations to maintain a viable breeding
initiation of breeding may cause birds to miss population. Within management units, stand
food resource peaks or sacrifice opportunities prescriptions should strive to maximize the
for renesting or second nesting° In 1987, about number of breeding pairs for the entire period
22 percent of the male Kirtland's warb]ers of occupancy. The highest possible production
abandoned territories established before 21 of fledglings from a stand will be achieved by
June° They could not have raised broods by that maximizing the duration of occupancy without
date° However, t.he colonization and dispersal compromising the average annual breeding
patterns differ between marginal and suitable density. In most circumstances, this objective
habitat. A higher proportion of males abandon can be achieved by increasing the probability of
territories in marginal habitat than in suitable early stand colonization and by extending the
habitat (1.987 data in Fig. 2)° In !986, 93 period a stand is suitable for new colonists.
percent of the territories in suitable habitat However, an anticipated habitat shortage may be
were occupied by 5 June, but only 52 percent of alleviated by managing only for early occupancy
the less suitable Kirtland's warbler locations (near-term shortage) or late occupancy
were occupied by that date. By 5 June, 84 (long-term shortage).
percent of the adult males were established, in
contrast to 73 percent of the subadult males. La._e-scale Considerations
Higher proportions of subadult males were in
marginal habitat (44 percent) than in more The area set aside for Kirtland's warbler
suitable habitat (23 percent) in 1986. Only 8 management totals 51,700 ha in 16 areas owned by
percent of the males vacated territories by the the State of Michigan (30,000 ha) and 7 areas
end of June in suitable habitat, but 19 percent owned by the USDA Forest Service (21,700 ha in
of the males abandoned territories in marginal the Huron-Manistee National Forest). This land
habitat° These trends indicate that young birds is being managed on a 50-year Kirtland's warbler
have difficulty establishing territories in management and commercial timber rotation. The
crowded, more suitable habitat, and may delay Recovery Plan calls for regenerating about 1,030
breeding because of their late arrival. Current ha per year so that about 10 times that area is
research results suggest that stand colonization always suitably aged for Kirtland's warblers.
is affected by stand size and distance from If this habitat objective is maintained, an
occupied breeding areas, as would be expected overall density of 3.8 males per 40 ha would
from within-season dispersal, achieve a viable population of 1,000 males. The

average density in all occupied Kirtland's
"° warbler habitat has been less than two males per

/f__. 40 ha from 1981 to 1985 (Probst MS). If this

'_° / _ density continues, the population would be about
// su,T^_,_,_^_ one-half the target figure. However, the future

/ _ managed habitat could allow a higher average_oo

_ _ density of males. If 75 percent of the
_o Kirtland's warbler habitat (10,340 ha) were

occupied at five males per 40 ha, the objectivesCC

0o of the Kirtland's Warbler Recovery Plan
_ developed for this Endangered Species could be

attained. More than 6,100 ha of wildfire and
'° _ plantation habitat should be available in 1993

_ to provide carrying capacity for 300 to 750 male
_o _ _^_'_"_'_' _ Ki rtl and's warblers.

o Clustering stands into 23 State and Federal
st2o _3o 6_o 6_2o 6_3o 7_,o management units with staggered scheduling of

DATE stand regeneration should minimize most
Figure 2.--Number of territories occupied by male Kirtland's biogeographic dispersal problems. Each
warblers in marginal and suitable habitat during the 1987 management area will have to be large enough to
breeding season. Trends were extrapolated to the entire known

population(N=167males)froma sampleofmalesinsuitable support a population that is sufficient to
(N=58)andmarginal(N=41)habitat, maintain a colony during the 8 to 12 years a

stand is suitably aged for Kirtland's warblers.
In summary, habitat utilization by the For example, at a density of 3 males per 40 ha

Kirtland's warbler apparently is affected by (data in Mayfield 1962), from 240 to 335 ha of
both habitat quality and biogeography, habitat would be required to support about 20
Kirtland's warblers present a unique opportunity males. When jack pine is managed on a 50-year
to study population regulation by habitat commercial rotation, five such stands totalling
limitation because of their small breeding from 1,200 to 1,600 ha would be needed for each
range, their concentration into 16-30 stands, management area. The majority of the 23
and the facility of censusing their entire known Kirtland's Warbler Management Areas (KWMA's) are
population every year. more than 2,000 ha in size, so the minimum area

should be present in most of them. The minimum
HABITAT MANAGEMENT habitat specified above assumes occasional

recolonization from other management areas and
Kirtland's warbler land managers must supply regular colonization of young stands from
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adjacent occupied habitat° foliage volume without requiring tree stocking
di fferences

The Kirtland_s warbler is an early
succession, area-sensitive species that is Although the Kirtland_s warbler is an
rarely found in stands smaller than 32 hao The early-succession_ area-sensitive species_ little
reasons for this minimum habitat size evidence has been found to relate Kirtland's
requirement are unclear, however, it appears warbler densities or productivity to stand shape
that larger habitat patches support Kirtland's and configuration° However, I hypothesize that
warblers for a longer time. This fact is at least two Kirtland's warbler nest predators
probably related to both higher populations of -_ red squirrel (Tamiasciurus hudsonicus) and
Kirtland's warblers and the diversity of habitat blue jay (C_ci__) °Z-= _a_ _e less
patches generally present in larger areas° The common in stands with trees shorter than about 4
current practice of managing contiguous blocks mo It seems reasonable to assume that predation
of more than 80 ha of similarly aged habitat rates might be higher near edges of stands
shou]d accommodate the habitat area requirement bordered by more mature trees° Thus, it would be
of the Kirtland's warbler° prudent to avoid long_ narrow stands to minimize

such edges° A majority of stands managed for
Most adult migran_ bird species (including Kirtland's warbler in the recent past tend toward

Kirtland's warblers) return to the same breeding minimal edge.
area each year (Berger and Radabaugh 1968,
Greenwood and Harvey 1.982, Walkinshaw 1983). 1_Habi._ tat Quality_
Juvenile and yearling birds may stay on their
natal grounds or disperse from there in late Most recommendations for improving Kirtland°s
summer or the following spring, if few young warbler habitat center about increasing natural
birds randomly find habitat during migration, regeneration and optimizing tree spacing in
discovery of new habitat probably will be p]antationso Kirtland's warblers do not commonly
affected by distance from established breeding colonize a stand until tree canopy cover exceeds
areas (see above)° Thus, Kirtland's warbler 20 percent. Maximum male populations were
habitat management should be directed primarily recorded in stands with 40 to 60 percent canopy
toward the current breeding range. Expanding cover° Jack pine areas with 20 to 60 percent
the range should be attempted only qear the canopy cover have _re than 6,250 stems per
periphery of the current range. Because hectare in naturally regenerated stands and at
es_ab!ishing breeding populations is so least 2,700 stems per ha in plantations°
difficult, it is imperative to keep each However_ plantations should have about 5_000
occupied KWMAclose to its rotation schedule, stems per" hectare to attract colonists at the

earliest possible stand age° This prescribed

Landscape De__a,na_ement Areas tree density is best achieved with a 1.3- by 2-m
spacing pattern. A rectangular spacing pattern

Kirtland's warblers colonize taller and has more variety in the timing of thicket
denser jack pine patches before they occupy formation among the trees than a square pattern
habitat with shorter or less dense trees. It is and should provide a longer period of Kirtland's
possible to extend the period of Kirtland's warbler occupancy. Experimentation with opening
warbler occupancy in a management area by sizes is needed° I suspect that openings should
several _thods such as varying the timing of be smaller and more numerous than in past
stand regeneration or the tree spacing in a plantations where they averaged about 25 percent _i
plantation° of the stand area.

Current management guidelines prescribe Duration of Stan_. Recommendations for
maintaining 20 percent of each KWMAin each maintaining KWMApopulations (above) stressed a
lOoyear age class. Normally_ cutting blocks are variety of large habitat patches in both the
scheduled for harvest regularly throughout each temporal and spatial scales. The same strategy
10-year period, but regeneration is not always can be employed to extend the stand utilization
on schedule_ To ensure several years overlap in period by Kirtland's warblers. The following
stand utilization by Kirtland's warblers, [ seven alternatives are suggested to extend the
emphasize that date of origin between cutting length of stand occupancy:
blocks should differ by about 5 years. This
temporal overlap should make it unnecessary to I) Plantations with a variety of tree densities
maintain local populations by long-distance should attract Kirtland's warbler colonists both
recolonization, early and late in stand life. Experimentation

with alternative tree densities is recommended.

Site quality variability within a stand or Because the Michigan Department of Natural
unit can increase the period of occupancy by Resources is currently using variable spacing of
Kirtland's warblers because it creates a pattern 1.3 by 1.3 m combined with 1.3 by 2.6 m, I
of patches with varied foliage volume. Managers recommend that the USDA Forest Service use 1.3 by
should be aware of the importance of this 2 m and 1.7 by 2.3 m.
variety when scheduling planting or prescribing
tree densities_ For example, tree densities 2) In stands with more than 1,250 stems per
should be more uniform in areas with site hectare of tree stocking_ it may be feasible to
variety because differences in height growth plant dense 0.8- to lo3-ha patches on 20 percent
alone may provide the necessary variety in of a stand, and avoid the expense of fu11
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opt'imal tree densities are achieved in unburned The preferred r_thod for regenerating jack
stands, shade should be sufficient to help favor pine has _en seed tree harvest fol!owed by
shrubs over grass and sedge° prescribed burning (Table 2)° However_ this

prescription has not provided "-'r_ _pdu _qua,,...... natural

stocked by machine planting. Shelterwoods have

_. _._a_ s,!_,_, u,_s_,_as_. s_,*r _-._,__ L,_e_. option. Future stand regeneration shou]d be

regeneratiom_ If successful, costs vdl] be

..... she, eased by leaving

_,_4,_o,_ shelterwood where natural regeneration is
insufficient

Natural Re#enera_ion vs,, Plantation ' _"_@_
[he recommendations out_neo _n tLr_ paper

Much of the past focus on Kirtland's warbler were made after _r_y, years of research and
habitat reg#meration has revolved around the need management of Kirtland's warbler habitat. They
for fire. [he future focus should b_ or_ the need can be teed to _m_rove habitat qual]_y an(]
for na'turat regeneration on burned or unburned Dm_edir_ 9 <uccesso However, succes_fu,
s_tes { [able i_). _atural regeneration wI{_ _molementation of these management alternativ_:c_

aau careful_morove the quality _]f hab_tat eve_ fr_ the best, will require further experimentatio_ r ''
stocked pla_tatlons, Where natural req_.neratlo attention to scheduling of stand regenera<_on.
is exce_len_, o_ar_ti__!:t costs can be reduced :_Jch an effort wilt only be possible with the
substantially. I,:or suggestions on _mprov]ng tort}rued coooerat.i__n nf several §r}vernment
nati._ral _e,_e4efa_._on see-_ 'r __ , "Ouratio{_ of Stand agencies_ researchers_ and I:he Klrtland s Warbif_r
gccupar_cy" under "_mDrovlng Habitat Quality". Recovery Team.

Seed _:ree burns have bees unsuccessful at Many {ff the _deas presented _n this paper
reDenerating ,,]ac_,: p_ne In Klrtland's warbler were developed with foresters° _Idlife m_s_aqers_
habitat. Unacceptable delays have occurred in and r_embers of the Kirtland's Warbler Recovery
p]antir_u warbler habitat because so few days ar_ Team° i especial ly wish to thank G. W. Irvine,
suitabIe tot" burnla9 in <_ season. Prescribed William Jarv_s. David Sorenson, Jerome Weinricn_
fire has the _oten£ial to dramatically cut the and the staff on the Huron-Man_stee Nationa_
costs ot p]a_'_tir_9 habit;ato but safety concerns Forest for their ideas about ,jack pine rranagement
,_l]l nave to oe addressed. Fire's ro}m th for the benefit of Kirtland's warb]ero Michael

prov _dl ng ground cover vegetat t on is coopt ex. and OeCapl ta, Cameron Kepier. Mark Nel son. Thomas
prescribed fire could be used to crea_e changes Nicholls. Ronatd Refsnider, Gustav S_anson. and

_ v_getatinm. However. I believe the effects of Jerome Welnrich _de helpful corrections to c_e
fire on ground Cover are short-term and can be mamJscript.
duplicated _re. effectlvely wlth a varlety of
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MANAGING NORTHERN FORESTS FOR BLACK BEARS 1

Lynn L. Rogers, Gregory A. Wilker, and Arthur W. Allen 2

ABSTRACT.--Wild, radio-collared black bears

(Ursus americanus) that became habituated to
close (0-12 ft) observation by researchers
showed activity patterns and habitat use J
patterns similar to those of radio-collared |
bears monitored from airplanes. The habituated !
bears were active mainly by day, sleeping from
I-3 hours after sunset until dawn with periodic

naps through the day. Food, shade, security,
and water were important habitat components.
In early spring, the grass understory of

forested wetlands provided the majority of food
although these wetlands comprised <1% of the

study area. Wetlands were also used for
cooling. Dense thickets of balsam fir (Abies
balsamea) saplings were preferred for shade.

White pines (Pinus strobus) >20 in dbh located
<200 yds from forested wetland feeding areas

provided the majority of refuge trees for
mothers with cubs in early spring although
these trees comprised <I_ of all trees >i0 in

dbh. Late spring diets included newly
sprouting upland forbs, expanding aspen

(Populus tremuloides) leaves, and ants. In
summer, berries, nuts, ants, and forbs were

major foods. Forest edges, mature forests,
marshes and moist areas all contained major

foods. The most important fall food is

acorns. Management recommendations are
included for each season.

INTRODUCTION

The original range of the black bear (Ursus range has been reduced through forest removal

americanus) coincided with forested regions or fragmentation and continues to be reduced by
throughout North America (Pelton 1982). That an expanding human population. However,

extensive range remains, especially in northern
- or mountainous regions unsuitable for

commercial agriculture. Many of these areas
[A paper presented at the Society of are managed for timber production, recreation,

American Foresters National Convention held at and wildlife, but more detailed information on

Minneapolis. Minnesota on October 20, 1987. bear habitat requirements is needed. A study
was conducted to obtain habitat information

2Lynn L. Rogers, Wildlife Biologist, North that managers can integrate into resource

Central Forest Experiment Station, USDA Forest management plans and use in opportunity area

Service, 1992 Folwell Ave., St. Paul, MN planning and implementation.
55108.

Gregory A. Wilker, Biological Aid, North METHODS
Central Forest F_periment Station, USDA Forest

Service, 1992 Folwell Ave., St. Paul, MN Three methods were used to learn habitat
55108. needs of black bears in northeaste rn

Minnesota. First, 8_ radio-collared black
Arthur W. Allen, Wildlife Biologist, bears were monitored to determine home range

National Ecology Center, USDI Fish and Wildlife size and how the availability of certain forest
Service, 2627 Redwing Road, Fort Collins, CO types affects survival, growth, and
80526. reproduction (Rogers 1987a). Secondly, more

36



than I 200 _ '
,_ecal scats were exs_minad so BEAR HOV_E_fS

determine diffe£ences in diet between years

when bea_-_s thrived a_nd years when their growth Radio-tra, cking revealed that black bears in

_nd peproduction were poor° Habitats that northeastern Minnesota use larger areas than

produced the foods identified in the scats were bears elsewhere {Rogers 1987b). probably due to

then studied to determine what forestry the low fertility of the area (Rogers 1987a).

practices led to tlhose habitats being Adult females maintained territories averaglng

productive (Arimond 1979). Thirdly, current 2.5 miles in di_eter, and males concentrated

studies involve observing four wild_ their activities in ranges averaging 7.5 miles

free-ranglng_ radio-collared black bears that in diameter_ ']q_ese ranges are not unusually

are habituated to observers° large_ but 40Z of the females {N--105) and 69%
of the males (N=32) ranged 4-125 miles outside

The habitua_ed bears, who allowed observers those amass in late summer and fall before

to record data from within _ yards for 24 hours retur_ning to their usual areas for denning

at a time_ showed movement and activity {Rogers 1987a). Most (70%) of the long

patterns similar to those of bears movemen[_s (N=66) were to areas of deeper, more

radio-t_'acked remetely_ Although aware of the loamy soll and greater fruit a_]d nut production

observers° the habituated bears paid little than in the main study area.
attention to them_ The bears foraged and

napped by day and slept at night as has been

reported for other bears (Rogers 1987a). SPRING HABITAT USE
Mothers tended and nursed their cubs. and the

cubs showed normal growth, Bears emerged from their dens when the

weather turned warm enough in ].ate March or

Data recorded from habituated bears April_ but most remained [lethargic until late

included: habitat type. amount eaten of each April or early May when aspen catkins and green

food in each habitat number of minutes spent vegetation became available (Rogers 1987a).
on each activity in each habitat, and reactions Swamp grasses, especially bluejoint reedgrass

to insects, weather, other bears, and other (Cal_'os_ti_ canadensis) and fowl mannagrass

_nimalso Each of the three methods (GIzceria striata) were major foods in early

(radio-tracking, scat e_alysis, direct spring. These species were found in the

observation) provided unique but complementary understories of tamarack swamps, alder (Alnus

information. Continuing study will involve Eu_o_sa) swamps, and especially back ash -

further observation of habituated swamps. In the spring of 1987, unusually low

bears° water levels increased bear access to swamp

grass, q_e bears concentrated their feeding in

ash swamps even though that cover type

STUDY AREA constituted <1% of the study area.

As upland forbs emerged, bears in the study

area added large-leafed aster (Aster

TT_e studies were conducted in the Superior m _']lus), false lily-of-the-valley

National Forest in northeastern Minnesota. The (Mainanthemum canadensis), smooth bedstraw

study area is approximately one-fOurth lowland (Galium triflorum), interrupted fern (0smunda

and three-fourths upland, with upland mixed ), and peavine ( s_) to

coniferous-deciduous forest communities their diets but ceased eating all but peavine

predominating (Peek et al. 1976). Vegetation when the leaves reached full size. As wild

is typical of the northern Great calla (Calla palustris) and jewelweed

( ) began to emerge, bears

Lakes region, containing components of both added these wetland and lowland plants to their

the boreal forest and the temperate deciduous diets and continued to eat them through

forest (Maycock and Curtis 1960). Common summer. In other northern forests,

upland trees are aspen {P_opulus tremuloides, P. jack-in-the-pulpit (Arisaema tri_) corms

_randidentata), paper birch (Betula and young skunk cabbage ( foetidus)

), red pine (Pinus resinosa), white leaves are important spring foods (Elowe 1984,

pine (P. strobus), jack pine (P. banksiana), W. Breckenridge, pars, commun.), further

white spruce (Pica a _), and balsam fir indicating the importance of forested wetlands

(Abies balsamea). Common lowland trees are and lowlands to black bears. Most of the

black spruce (P. marlins), balsam fir, tamarack feeding on upland forbs by habituated bears was

(Larix laricina), white cedar (Thu._a in the vicinity of ash swamps that they

occidentalis), black ash (Fraxinus ni_), and continued to use through May.

paper birch. Soils are noncalcareous sands sund

gravels and are often shallow, especially The presence of large pines appeared to be a

northward where rock outcrops are common on the major determinant of habitat selection in

Laurentia_n Shield (Minnesota Soll Atlas 1981). spring, especially by mothers with cubs.

Glacial deposits tend to be deeper and more Nearly all the feeding by a mother with cubs

loamy southward toward Lake Superior and beyond was within 200 yards of white pines >20 inches

(Wright and Watts 1969, Ojakangas and Matsch dbh, which she used as refuges for her resting

(1982) ° cubs. Elowe (1984, 1987) found that mothers
with cubs in Massachusetts centered their

i
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" spring activities around large white pines and require much sunlight for maximum production_
hemlocks in the vicinities of forested In northeastern Minnesota_ blueberry,

i wetl_ds_ Both white pines and hemlocks have raspberry, and cherry (P_ yirginianus, P,

! rough, strong bark suitable for climbing by pensylvanicus) production varied inversely with
cubs. Cubs have been observed falling from tree density during a 4-year study of 29

aspen trees, spruce trees, and young red pines unburned sites (Table i) (Arimond 1979).

i because their claws slipped on the smooth or
flM<y bark (Rogers and Wilker, unpubl, data). Table i. Combined production of
At least one death from a fall has been blueberries, cherries, and raspberries in
reported (Elowe 1987). Where large white pines stands of different tree density in

em.d forested wetlands were near lightly northeastern Minnesota, 1974-1977 (from Arimond

traveled roads, the bears fed heavily on 1979).
roadside dandelion (Taraxaum officinale), red

clover (Trifolium praten_se), and peavine in __

mid-May. Trees/acre No. Average fruit production

During May, ants surfaced and became part of Stands Ibs/acre Range(ibs/acre

the diet. By late May, ant pupae become
abundant in the colonies while most upland Few or none 8 80 11-194

forbs reached full size and were rejected. 192-311 9 12 0-i01

Ancs_ primarily carpenter ants (Camponotus 418-480 6 5 0-32
_i_±) in logs and stumps in open areas, then 511-848 6 <I 0-3
became the primary food until fruit ripened in

early July. Most of the logs were from balsam

_ir trees that had been killed by spruce
budworms (Choristoneura fumiferana) 1-2 decades The only burned site studied was more

earlier (Hardy et al. 1986). Logs in forest productive than any of the unburned
sites; blueberry production averaged 318

openings tended to hold the most ants. ibs/acre during 1974-1977 (Arimond 1979). Two
sites treated with 2,4-D produced only

SUMMER HABITAT USE raspberries for the 3-4 years of study after
treatment (Arimond 1979).

Fruit and hazelnuts (Cor¥1us cornuta) were
preferred summer foods and the major Forest openings such as burns_ clearcuts,

determinants of weight gain, reproductive rate, select cut areas, edges of rock outcrops, old
and cub survival for northeastern Minnesota homesteads, marsh edges, insect damaged areas,

untraveled roadsides, power line rights-of-way,
bears (Rogers 1976, 1987a). Young females

and old growth forests with numerous windfall
typically did not produce their first litters

until after a year of abundant fruit and nuts; openings are favored feeding areas in summers
with good berry crops because these areas have

some females failed to reproduce until 8 years

of age (average 6.3 years) (Rogers 1987a). the right amount of sunlight to stimulate
berry production. Plants with no tree cover in
southeastern Manitoba were found to experience

Under ideal food conditions, reproduction

begins at 3-4 years of age (Alt 1980, Kordek greater frost damage and a less favorable water

and Lindzey 1980) Cub survival (N=II years, economy than plants under partial shade, with
• " consequent lower productivity (Hoefs and Shay

181 cubs) ranged from 59% to 88%, depending 1981). This may partly explain why feeding in
upon fruit and nut production in the year of

large openings is concentrated near the edges
conception and the first year of post-partum where understory vegetation may be protected

life (Rogers 1987a). from thermal extremes. Black bears may also
avoid the centers of large openings because of

Important fruits in northeastern Minnesota
the absence of shade and escape cover (Jonkel

were wild sarsaparilla berries (Aralia and Cowan 1971). Black bears are easily

nudicaulis), cherries (Prunus virginianus, P_ heat-stressed in full sunlight (Rogers,
ens_nicus), blueberries (Vaccinium unpublished data). McCollum (1973) found a
_3_Istifolium, V± m_rtilloides), serviceberries

dramatic decline in use of clearcuts beyond 200
(Amelanchier spp.), dogwood berries (Cornus yards of forest cover. Hugie (1982) reported
_, C-- stolonifera), raspberries (Rubus little use beyond 135 yards of forest cover.
_sus), and mountain-ash berries (Sorbus

Np__±). In other northern forests, feral apples In a black cherry stand in Michigan, >90% of

(Pyrus malus), buffalo berries (Shepherd_ia the fecal droppings of bears were within i0
canadensis), black cherries (Prunus serotina), feet of scattered, large (>i0 inch dbh) hemlock

and blackberries (Rubuss_p_) are also trees (Rogers, unpubl, data). Elowe (pets.
important summer foods (Elowe 1984, Bertagnoli

commun.) observed similar use of large hemlocks

1986) in New England. This suggests that refuge
trees influence habitat use even within forest

Few black bear foods (e.g., wild habitat in summer.
sarsaparilla berries and hazelnuts) are shade

tolerant species. Black cherry and oak are
forest canopy species but require openings for

regeneration. Most fruit producing species
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D_q_ING HABITAT
Although upland openings are favored feeding

sites in summers with good berry crops (OF Black bears in the northern Groan Lakes

mature upland stands when wild sarsaparilla Region commonly spend 4-7 months a year in
berries are abundant), bears seek other dens. They enter dons between September and
habitats in years when berry crops fail In December. depending upon regional norms of food

i9870 when berries were scarce, a habituated availability, end leave them between late March
female obtained much of her food in July _nd and early May, depending upon spring tlhaws and
early August from alder and tamarack swamps
where she ate wild calla and jewelweed. Other the presence of cubs (Rogers 1987a). Cubs are
feeding sites were along seldom traveled forest born in January every other year if nutrition

is adequate or less often if the mothers are

roadsides_ where she ate clover (Trifolium unable to gain sufficient weight in summer and
_.) and wild lettuce (Lactuc9 s_pco) . and in fall (Rogers !987a).
mature upland spruce stands, where she ate

b_nchberries (Comus c_madensis). In early Preferred maternal dens are tree cavities

Aug_Js_, hazelnuts ripened and became he[" (Jonkel and Cowan 1971, Johnson etal. 1978,
primary food from mid-Aug_ust u]_til they Lentz 1980, Lentz et 8/. 1980, Rogers 1987a).
disappeared. During this period, she foraged These prowide good thermal protection and
far outside her territory, finding a productive reduce vulnerability to predation, human

hazel stand 22 miles away. She fed mainly in s disturbance, harassment by dogs. and flooding
5 acre area there for 22 days, eating 2,605 by Pain or meltwater, Cubs depend upon their
hazelnuts in 24 hours on 27-28 August. The mothers for warmth and will die if dens are

hazelnuts disaDpeared from that stand during flooded or mothers are disturbed and forced to
the next week. and the bear started home. She leave the cubs for long (Smith !946, Johnson

arrived home on 7 September after pausing 2 and Pelton 1980, Aft 1984). However, tree dens
days enroute in a round-leafed dogwood stend_ are less critical in northern habitats than

they are farther south where winter thaws and
disturbance are more likely. In northeastern

FALL HABITAT USE Minnesota. where most forests are second growth
with few trees large enough to have suitable

Probably the greatest habitat deficiency in cavities, bears used burrows, rock crevices,
northeastern Minnesota and other forests north brush piles, rock-raked windrows, and surface
of Lake Superior is the paucity of nutritious nests (Rogers 1987a). Winter thaws there were

fall foods. Hazelnuts, ants. and most species not sufficient to flood dens. and few people
of berries become scarce in September. Bears other than loggers used the forest in winter.

then must turn to vegetation such as clover and One family of bears was killed and eaten by

peavine (or, in some years, to hornets) end wolves (Canls iu_.), but this was the only
begin losing weight. Acorn producing oak predation to occur during overwinter

stands (primarily northern red oak, obser_vatlons of 206 occupied dens (.Rogers and
rubra) are uncommon, constituting <0.05_ of the Mech 1981). 0vePwinter survival was >99%.
region. Bears that find the few oak stands Denning habitat did not appear to be a critical
show superior growth and reproduction because habitat feature in that area.
aconns allow them to extend their annual growth
period into fall. Black bears can learn the

locations of mature oak stands end pass this BLACK BEAR HABITAT MASWAGEMEN"r
information on to their offspring (Garshelis

and Pelton 1981, Rogers 1987a). A bear clan Probably the most important consideration
with a tradition of traveling 22 miles to an for maintaining black bear habitat is

oak stand each fall showed the greatest weight maintaining large enough blocks of diverse
gains and the highest reproductive rate forested land with few enough permanent human

observed in northeastern Minnesota among bears residents that black bears can reproduce faster
that ate only natural food (Rogers 1987a). A than they are killed. More than 90% of the
young female in this clan was the only study mortality among black bears (N=35) that reached

female to reproduce by 4 years of age without the age of independence (1,5 years) in
having access to garbage (Rogers 1987a). northeastern Minnesota was from human-related

causes, primarily bullets (Rogers 1987a).
South and east of Lake Superior, more fall Hunting deaths are not considered a long-term

foods are available due to a greater variety threat because those deaths can be regulated
and prevalence of oak species, the presence of throuEh game regulations, but the killing of
beech (Fa_s Krandifolia), and a more common nuisance bears by permanent human residents is

occurrence of feral apples. However, even in unregulated, and the presence of permanent

those areas, northern red oak is the primary residents can reduce population viability. The
producer of fall mast, lower the land fertility or the higher the

permanent human population, the more land will

be required to maintain a viable population of
bears (Rogers and Allen 1987). Another factor
in bear survival is human attitudes. Black

bears in Wisconsin and Pennsylvania coexist
with higher human populations than in
northeastern Minnesota due to lower
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poaching/nuisance losses. Thus, education may openings to bears and other omnivores can be

ameliorate problems of high humarl density further enhanced by plantings of' legumes

(Rogers and Allen 1987). (Trifolium spp._ Vicia Sppo_ Lath_us spp°)
(Jonkel and Cowan 1971:21)o

Although bear density strongly depends upon

human tolerance, reproductive success of adult Clearcuts may be beneficial or detrimental

females and survival of cubs through 1.5 years depending upon their size, configuration, and
of age depend primarily upon food supply, herbicide treatment. Benefits of clearcuts

Consequently, silvicultural prescriptions decrease with increasing size because of the
should be oriented toward increasing production reluctance of bears to move far from forest

and diversity of food species, especially fruit cover (Young 1980). Islands or peninsulas of
_nd nut producing species. One of the most forest cover in clearcuts can increase use of

effective actions a forest manager can take to surrounding open areas (Lindzey and Meslow

maintain bear habitat is to maintain mature 1977), especially by mothers with cubs due to
stands of oak where these are scarce. Within their greater reluctance to leave forest cover
the Superior National Forest, oak cutting is (Herrero 1979). Broadcast application of

now banned except for regeneration cuts (E. herbicide can kill all the major fruit and mast
Lindquist, pets° commun. 1987). Outside the producing species of the northeastern United

Forest° some of the scarce, mature, red oak States. Reestablishing those species requires
stands have been cut for firewood, 4-10 years or more (Arimond 19790 Rogers,

significantly reducing habitat quality for unpubl, data)° However, hand application of
black bears and other species, herbicide allows survival of berry producing

species and enhances fruit production under the

Once a red oak stand is lost, it is opened canopy (McComb and Hurst 1987). Logs
difficult to reestablish without specific from herbicided trees can become suitable for

management toward that goal (R. Jacobs, pets. ant colonies within i0 years (Rogers and
commun.). Time to full maturity is long. Wilker, unpublo data). Several researchers

Northern red oak begins to fruit when found that bears avoided clearcuts for
approximately 25 years old but does not produce approximately I0 years after timber harvest but

abundant acorns until 50 years of age (Fowells favored them after that interval (Jonkel and
1965)o Some acorns then are produced each year Cowan 1971, Lindzey and Meslow 19770 Kellyhouse
with good crops every 2 to 5 years for i00 1980). Whether this initial period of

years or longer (Fowells 1965, Elias 1980). avoidance was due to lack of shade and escape
Production may maximize at 20-22 inches dbh and cover, reduced food supply as a result of

decline with decreasing size, according to a herbicide treatment, or other factors is
study in the southern portion of the species' unknown.
range (Downs and McQuilkin 1944). A I0 inch

dbh tree may produce 0._ Ibs of acorns/year, a Forested or shrub wetlands with understories
14 inch dbh tree may produce 15.8 ibs/yr (Shaw of bluejoint reedgrass, fowl mannagrass, or

1970) A fully stocked mature stand would be wild calla are important spring and summer
expected to include 70-90 square feet/acre feeding areas but are commonly distributed in

basal area of mature trees, 15 square feet/acre such small,patches (<2 acres)that they often
of pole-sized trees, and 5 square feet/acre of are not delineated on survey maps and are

smaller trees° consequently clearcut along with surrounding
stands. Where such wetlands constitute less

Maintaining mature stands of other locally than _5 acres per square mile (7% of the area
scarce, food producing trees such as [Elowe 1984]), uncut buffer zones of 200 yard
mountain-ash (Sorbus spp.), black cherry, feral radius would help maintain the wetlands and

apples_ wild plum (Prunus spp.), and beech is the surrounding high use uplands for black

also beneficial. Most other fruit or mast bears, wood ducks (Aix s_ponsa), white-tailed
producing species of northern forests are deer (Odocoileus yir_ianus), muskrats
shrubs or forbs and tend to be more common. (0ndatra zibethicus), and other herbivores

Many of these understory species are shade (Martin etal. 1951, Elowe 1984, Rogers and
intolerant, and their fruit production can be Allen 1987). Minimizing disturbances of

enhanced by thinning the overstory, as has been wetlands in spring when they receive greatest
shown in Washington (Uindzey and Meslow 1977), use will further benefit these species.
Montana (Jonkel and Cowan 1971), Michigan

(Manville 1983) and Minnesota (Arimond 1979)
(Table I)o However, thinning of commercial Habitat selection by mothers with cubs, and

stands carl severely damage established shrub perhaps by other bears, partially depends upon
species; therefore, aneffort should be made to the presence of white pines or hemlocks >12

minimize damage to ground species. Prescribed inches dbh, especially in spring. The presence
of at least one of these trees per I0 acres

burning (Arimond 1979, Gruell 1980) and (65/square mile) in and around feeding areas
curtailing of grazing can also improve •

would enhance habitat quality for black bears.
productivity of fruit and mastproducing This spacing is based on the assumption that
species. Containerized plantings or seeding in

bears will feed up to 200 yards from each tree

favorable sites may increase distribution (Rogers and Wilker, unpubl, data; Elowe 1987)
(Irwin and Hammond 1985). The value of forest

However, additional refuge trees may be
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beneficial, especially around forested wetlands Garsheiis, DoL,, and M.R. Pelton. 1981. i
used in spring when cubs are small° In Movements of black bears in the Great

observed feeding areas with several refuge Smoky Mountains National Parks. J. Wildl.
trees per acre, nearly all refuge trees were Manage. 45(4):912-925.

used_ even in late summer feeding areas_ Gruell_ GoE. ]°980. Fire's influence on wildlife
habitat on the Bridger-Teton National Forest,

In summary_ silvicultural prescriptions Wyoming. Volume !Io U.S. Dep. Agric., For.
should be oriented toward increasing production Serv_ Reso Pap. INT-235. Ogden, Utah. 207 p.

and diversity of food species. Black bears Hardy, Y., M. Mainville, and D.M. Schmitt.
depend upon a diversity of foods_ particularly 1986. An atlas of spruce budworm defoliation
in northern areas where fruit and mast crops in eastern North America, 1938-1980. U.S.
frequently fail due to extreme weather. A For. Serv., Misc. Publ. No. 1449. Washington,

diversity of foods, including a diversity of D.C. 52 p.

fruit and nut species, increases the likelihood Herrero, S.M. 1979. Black bears: the grizzly's
of an adequate food supply due to differences replacement? Pages 179-195 in D.Burk, ed.,
in the times of flowering and fruiting of the The black bear in modern North America. Boone

different species° Of utmost importance in the and Crockett Club. Amweli Press. Clinton,
maintenance of bear habitat is maintaining NJ.

adequate space° T%_e wide-ranging habits of Hoers, M.E.Go, and J.M. Shay. 1981. The effects
black bears and their attraction to people's of shade on shoot growth off Vaccinium

food make this species one of the first to be angustifolium Ait. after fire pruning in
extirpated when forests are reduced or southeastern Manitoba. Can. J. Bot.

fragmented by the expanding human population- 59:166-174.

State and National Forests tend t¢; be less Hugie, R.D. 1982. Black bear ecology and
fertile than the forests that covered much of management in the n_rthern coniferous-
the black bear's original r_nge. The amount of deciduous forests of Maine. Ph.D. Thesis.

land in those forests is sufficient, with Univ. Montana, Missoula. 203 p.

proper management, to insure viable populations Irwin, L.L., and F.M° Hammond. 1985. Managing
of black bears for the foreseeable future_ black bear habitats for food items in

Wyoming. Wildl. Soc. Bull. 13:477-483.

We thank Doug Blodgett, Ken Eloweo Rci Johnson, K.G., D.O. Johnson, and M.R. Pelton.
Jacobs_ Bruce Kohn, Ed Lindquist_ and Karen 1978. Simulation of winter heat loss for a
Noyce for helpful suggestions on the black bear in a closed tree den. Proc. East.

manuscript. Workshop Black Bear Manage. and Res.

4:155-166.
Johnson, K.G. and M.R. Pelton. 1980.
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RIVERS OF SAND: RESTORATION OF FISH HABITAT ON THE HIAWATHA NATIONAL FOREST I

Charles E. Bassett 2

ABSTRACT.--Logging practices of the late
1800's and early 190Ors profoundly damaged fish
habitat in rivers of northern Michigan_ Huge

inputs of sand and removal of large woody debris
were the primary causes of habitat degradation.
Detrimental effects persist to the present day
and will not diminish soon unless habitat

restoration is actively pursued. Habitat restor-

ation goals on the Hiawatha National Forest are:
eliminate major point sources of sand input;
remove sand accumulations from river channels;

manage riparian vegetation to provide required
amounts of large woody debris; and install

organic structure and rock spawning habitat
where other methods will not provide an adequate

fishery in the short-term. Specific techniques
are summarized.

INTRODUCTION woody debris in rivers is considered to be a
normal condition. It follows that attempts to

Fisheries inventory has shown that unstable increase fish populations by adding woody struc-
sand substrate, severe bank erosion and meager ture and stabilizing eroding banks have been

amounts of large woody debris are typical of many viewed as enhancement of a natural situation.
rivers on the Hiawatha National Forest (HNF) in

Michigan's Upper Peninsula. Salmonid populations Evidence from several sources indicates
in these rivers are low despite favorable water that rivers on the HNF were not always in the

temperature and chemistry. Similar conditions present condition. Fisheries workers found
occur on the Huron-Manistee National Forests in the extensive deposits of gravel and cobblestone

Lower Peninsula of Michigan. hurled under 2-4 feet of sand. A sawlog bearing
the stamp of a timber company that operated in

The perception that these conditions are the 1890's was found under 5 feet of sand in a
"natural" is common among river users. This stems riverbed. These discoveries led to study of old
from the fact that most efforts to find logging photos, historical accounts of

documentation of the pre-logglng condition of North pre-logging conditions and early logging
American rivers have occurred within the past i0 practices, as well as recent research dealing

years. Consequently, public perception of with the impacts of historical logging on fish

acceptable resource condition is largely based on habitat. Together these sources led to the
what people have experienced in their own lifetime, conclusion that HNF rivers were severely damaged

They assume that northern Michigan rivers always by early logging practices and that habitat
were full of sand and always had numerous eroding degradation persists to the present day.

banks. For the same reason, scarcity of large
Presented herein is evidence to support

this conclusion. Much of the evidence is

circumstantial and there is some extrapolation

IA paper presented at the Society of American of data from other parts of the country to
Foresters National Convention held at Minneapolis, rivers of the HNF. Further study may show that
Minnesota on October 20, 1987. some of the inferences made are wrong. None-the-

less, there appears to be ample evidence that

2Charles E. Bassett, Forest Fisheries many fisheries activities, traditionally called

Biologist, Hiawatha National Forest, Post Office habitat "enhancement", are actually habitat
Box 316, Escanaba, Michigan 49829. restoration.
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PRE-LOGGING CONDITIONS (Karamanski, 1984)_ The huge white pines and

cedar offered what appeared to be an unlimited

Dc_scriptlons in journals of early surveyors, supply of building materials for midwestern

]o!<<_ers_ and fishermen reveal that large accumu- towns and industries° By 1900, approximately 25

_atlons of fa]]en trees was a dominant character- billion board feet of pine had been cut from the

Istlc of northern Michigan rivers prior to logging forests of Upper Michigan (Haybee, ].960)° All

activity (Wl]]lams, ]880; Buttars, ]1918; Northrup, of the trees were cut by hand_ removed from the

!958)_ Large pines and (_ense stands of cedar grew forests by horses pulling "big wheels" and tran-

on the banks of most rivers. In some places, sported to market by steam power or river drive_

rivers were so completely covered with huge rafts

of woody debris, on which vegetation had taken After establishing a sa_rmill near the

root_ that no water co,Jld be seen ([,each, 1903). rivermouth, the difficult task of clearing the

The s]ow decomposition rate of submerged pine and river began so that logs could be floated

_:edar contributed to the longevity and size of downstream (I,each, 1903). Fallen trees, debris

these debri_ ja_s. jams and obstructions of any kind were removed_

Failure to remove obstructions resulted in log

In contrast to the frequent references to jams that were expensive and dangerous to break

woody debris In rivers, early accounts made no tip (Brown, 1936; Karamanski, 1984) o Logs were

refere_::_c_ to bank erosion. _q_ile not conclusive, rolled down riverbanks and into the water.

this suggests that severe bank erosion was unusual High, steep banks that allowed logs to roll

in northern Michigan prior to the mid-1800's, directly into rivers were favored "rollways_o

_ Rivers througho_t northern Michigan supported _qnen the timber supply had been exhausted

larvae pop_lations of resident and migratory fish. along the larger rivers, loggers moved up the

the grayling was the dominant resident gameflsh in tributaries. On streams too small to readily

' northern _.ower Michigan while brook trout and float logs, a system of splash dams was

gray]in_ oce_irred in Upper Michigan (Mershon, constructed to provide ponds for holding logso

_f_?3]. The pro]iflc grayling attracted the When the pond was full of logs the dam was

attention of wealthy_ eastern anglers as early as opened ("splashed"), flushing its contents to

th__ ]a60_s (Norris_ 1883)_ Daily catches of 50-100 the next pond downstream and so on until a

_<ray_lln_<, averaging 0.3 pounds, were not unusual larger river was encountered (Sede]l et al_,

for the skillful ang]er (Northrup, 1958). Spawning 1982). Most wooden components of splash dams

runs of wa]leye_ lake sturgeon, whitefish and lake have rotted away but the presence of earthen

_:ro_t from the Great Lakes ascended the lower dikes on streams as small as i0 feet wide,

reaches of many Michigan rivers (Lawrie and Rahrer, indicates that few HNF streams escaped the

1972; Smi_:h_ _972; Wells and McLaln, 1972; Bertrand effects of logging (Karamanski, 1984).

_t a]_, 1976). These runs were an important source

<:'f_:<_st_nance for early European settlers and

native A_erlc_ns_ The name of the Sturgeon River LOGGING EFFECTS

on the HNF reflects the past occurrence of lake

sturgeon in that system. Sturgeon bones were found Fish habitat was not a concern at the time

a_ a prehlstory archaeological site on the river when rivers were being prepared for log

and the name of the village at the river mouth transportation (Sedell et.al., 1982). Angling

("Nshina '_) means sturgeon in the local native- for sport was almost exclusively a pursuit of a

A_icrlcan lan_uage (John Franzen, Forest few adventurous, wealthy individuals who could

Archaeologist, personal communication). Names of afford to move to virgin waters when logging and

othar HNF rivers such as the _itefish and Flshdam other abuses depleted fish stocks closer to

_ay reflect the early abundance of lake-run fish in population centers (Northrup, 1958). The

these systems_ In general, northern Michigan conservation ethic, later championed by Gifford

rivers offered diverse, productive fisheries prior Pinchot and Teddy Roosevelt, did not yet influ-

to about 1880_ ence natural resources management dacisions.

This situation resulted in poor document-

LOG(}ING PRACTICES ation of the effects of logging on fish habitat.

Logging era photos are as helpful as the few

Ini_lat!on of most logging activities in written accounts in revealing effects of logging

rH)rthern Hichi_._an occ_rred between 1850 and 1880 on the aquatic resource in northern Michigan.
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Removal of large woody debris (LT_D) _o Michigan DNR Park Interpreter_ personal

facilitate log drives was the first major abuse to communication)° Old photos show stumps with
fish habitat° In a review paper, Sede!l et a]o roots completely exposed because the upper,
(1984) su_arize a considerable amount of recent organic layers of the soil had burned away.

research documenting the importance of LW_ for Loss of soil nutrients and moisture holding
creating a_d maintaining productive fish habitat, capacity are responsible for the persistence of

Current scouring around LWD creates pools and sparsely vegetated stump meadows across northern
maintains spawning gravel free of sediment_ Large Michigan today°
woody debris provides hiding and feeding areas for

fish and is important as sn attachment site for Research has shown that increased
invertebrates that fish feed on_ On high-gradient streamflows resulting from present day timber

bedrock streams_ L_9 traps gravel that would be harvest operations are not adequate to
swept away otherwise_ Large woody debris provides immediately transport all of the increased

critical overwintering habitat for juvenile sediment load that is generated. Streamflow
salmonids. Removal of L_D causes instability in volumes typically increase 10-80 percent but

channel morphology that adversely impacts fish sediment loads often increase I000 percent or
populations. It is readily apparent that removal more (Cordone and Kelley; 1961; Reinhart et al.,
of LWD by early loggers would have resulted in 1963_ Fredriksen, 1970; Verry, 1986).

significant fishery losses even if no other abuses Therefore, it seems likely that the net effect
had occurred. Harvest of riparian timber of over 50 years of logging and fires was a
eliminated the future source of woody debris for substantial accumulation of sand in river

many decades. Even where the original timber channels.
species have regenerated, few have matured

sufficiently to replenish the supply of LWD that Alexander and Hansen (]983) found that
was removed, important components of fish habitat including

pools, undercut banks and gravel deposits, are

Another effect of logging activities was lost as a result of moderate increases in sand

increased sediment input to rivers. Repeated bedload. Water surface elevation increases in
scouring by thousands of logs, pushed along by high the stream channel and in the riparian water
flows from splash dam releases, stripped vegetation table. High water table discourages

from the sand banks. The combined practices of regeneration of many native timber species but
rolling logs down steep banks and log driving favors dense growths of speckled alder. This

resulted in substantial channel widening (Brown, explains the presence of old pine and cedar
1936). Historical photos of Bill's Creek, a stumps in many alder stands.
tributary to the Whitefish River on the HNF, show

that the channel was over twice as wide about 1900 Alder is inferior to native timber species

as it is today, for providing Lg_ because stem diameter rarely
exceeds 4 inches. Alder is also undesirable

Other photos of river drives on the HNF because it tends to slump into streams producing
indicate that severe bank erosion was the rule frequent, mid-channel accumulations of small

rather than the exception where rivers abutted debris that is easily moved by high flows. The
steep sand banks. Comparison of present riverbank result is wide, shallow streams that lack well-

conditions with those shown in historical photos developed pools.
suggest that these rivers are slowly returning

to an equilibrium state where bank erosion is Evidence that sa_d generated by pre-1900
much less common. Today, there are many banks in logging and fires could still affect northern

various stages of healing. Many of the remaining Michigan rivers is provided by a study that

sites of severe bank erosion on the Huron-Manlstee documented the rate of sand movement through a
National Forest were once used as log rollways stream. In the study done by Alexander and

(Ron Dunlop, Forest Fisheries Biologist, personal Hansen (1983) sand was continuously added to a
communication). On the HNF erosion is most severe northern Michigan trout stream for 5 years.
where logging impacted the most infertile sand The bedload created was no higher than occurs
soils, naturally in several area rivers. It took 21

months for sand to move one mile through the

Fires that followed logging compounded the study area. Sand accumulations persisted in the
erosion problem immensely. For every 3 trees stream channel for 4 years after all inputs were

cut in northern Michigan 5 burned (Wendell Hoover, ended. There had been little recovery of deep
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pool habitat by the end of the 4 year post- sloping the upper bank to an angle at which it
treatment period. Chronic sand inputs from eroding will remain stable, then applying topsoil, seed
banks and roads contribute to the persistence of and mulch. Sod from the surrounding area is
sand in rivers, mixed with the topsoil to speed establishment of

native forbes and shrubs_

Even slightly elevated sand bedloads substan-

tial!y reduce trout populations. A 17 parts per Runoff from the surface of gravel and sand
million (ppm) increase in sand bedload results in a roads contributes to sediment loads where
lO pounds per acre decline in trout populations approaches to rivers are long and steep.
(Alexander and Hansen, 1983) o Many HNF rivers have Typical grading practices create a bern along

sand bedloads of 30-80 ppm indicating considerable each side of the road. This traps most of the

potential for improvement through sand control, sediment-laden runoff on the road surface until
it reaches the low point of the road which is

Splash dams damaged fisheries by blocking usually directly over the river. This problem

spawning migrations of resident and lake-run fish is being addressed by removing the berm and
(Bertrand et al., 1976; Sedell et al°, 1982). constructing lateral ditches that direct runoff

Release of log-laden water from dams in the spring into vegetated areas away from the river_

resulted in sedimentation and scouring of the Options such as paving approaches to rivers and
spawning habitat of grayling which became extinct use of longer culverts to minimize direct entry

in the early 1900's (Peterson, 1958). The of graded road materials into rivers are now
combination of dams, increased sediment loads and routinely considered when planning road
sawdust in rivers contributed to the loss of construction an@ reconstruction jobs.

river-runr_ing stocks of whitefish and lake trout as
well (Bertrand et alo, 1976; Smith, 1972). Treating point sources of sand does not

Michigan Department of Natural Resources records quickly eliminate sand accumulations from
show no recovery of whitefish and lake trout runs rivers. Sediment basins, excavated in river

and runs of walleye and lake sturgeon are meager or channels, are a quick, effective means of
non._exlstent across most of their former range_ removing sand accumu]ationso Low current

velocity in the basin allows transported sand to

settle out of suspension. As a result_ sand
RIVER RESTORATION PROGRAM accumulated in the channel downstream from the

basin flushes out, exposing gravel and woody

Based on the evidence that rivers have not debris. A series of basins spaced along a river

recovered from effects of early logging, the HNF system eliminates accumulated sand much more

developed a river restoration program having quickly than would natural processes.
four primary goals: l) eliminate point sources

of sediment input to rivers; 2) reduce sand The typical basin is 200 feet long, 20 feet
accumulations in river channels; 3) manage wide and 6 feet deep but size varies consider-

riparian timber stands to provide a sustained ably depending on size of stream and amount of

yield of LWD; and 4) install woody structure and sand input expected. Basin dimensions are based

grave] suitable for fish spawning where other on guidelines developed by Hansen (1973). Most
methods will not provide an adequate fishery in basins fill and have to be cleaned out once

the short-term_ These goals are reviewed every 2-4 years. Usually, spoil is spread
individually, immediately adjacent to the basin as specified

by the Michigan Department of Natural Resources
Eroding banks and roads are significant point and the Forest Landscape Architect. Spoil sites

sources of sediment entering HNF rivers. Forest are selected to minimize impacts on wetlands and

hydrologists determined that eroding sand banks on floodplains. In visually sensitive areas,
the Indian River in Schoolcraft County contributed topsoil is spread over sandy spoil prior to
approximately O.l cubic yards of sand per lineal seeding to speed revegetation. Establishment of
foot of bank annually (unpublished data), clover and other plant species attractive to
Stabilization of 2000 lineal feet of bank on this wildlife creates dual benefits from these

river since 1979 has eliminated the equivalent of projects. Benefits to salmonid habitat and

about 20 truckloads of sand from this river each populations in Lower Michigan have been
year° The stabilization process consists of well-documented by Hansen et al. (1982) and

placing 12-24-inch rock along the toe of the bank, Alexander and Hansen (1982). Preliminary
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monitoring results indicate that a similar response spaced 3-5 channel widths apart along the

is occurring on the HNF (unpublished data), structure produce hydraulic conditions that
encourage spawning activity. Placement of woody

Efforts to manage riparian timber on the HNF structure on the spawning area results in heavier
are directed toward converting alder to long-lived use. Most spawning areas are constructed

timber species and dew_loplng standards and immediately downstream from a sediment basin.

guidelines that will assure adequate recruitment of
L_rO to rivers. Conversion to native cedar and

spruce is accomplished by removing alder from CONCLUSION

strips averaging 25 feet wide along one or both
banks° Removal is done by hand-cutting at ground The effects of early logging in northern

level followed by hand-spraying of an appropriate Michigan will persist for'many more decades

herbicide to stump sprouts in June of the year unless manazers actively pursue habitat
after cutting. Cedar and spruce nursery stock is restoration. Faced with growing demand for

scatter-planted thro_Jgh the resulting meadows fish and wildlife outputs, National Forests can
except where small openings are desired to enhance not afford to have aquatic sys[ems operating at
wildlife habitat° Alder removal alone substan- less than full capability. Cooperation with

tially improves trout populations on some small State and private organizations and inter-
streams (Hunt, 1979). However, other habitat disciplinary project development will be the

manipulations must be done in addition to alder keys to restoring rivers of sand.
removal to gain a favorable population response
elsewhere. Alder removal is a first step towards

a long-term vegetative goal. LITERATURE CITED
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AQUATIC HABITAT MANAGEMENT CONCEPT - A STREAMSIDE MANAGEMENT STRATEGY FOR NATIONAL FORESTS IN ALASKA1

2
Dave R_ G_bons

Abstract.--Located along the fisheries rich

rim of the Gulf of Alaska, the Tongass and Chugach i
National Forests annually produce fishery _I
resources that are vital to international trade 1

for local and regional economies of the State. In
1985, estimates of the State-wide commercial

salmon harvest exceeded 138 million fish, making

it the largest recorded catch in State history.
The habitats on National Forests contribute

significantly to this commercial harvest and also
to the recreational and subsistence harvest as

well. To maintain this production, important
freshwater habitats n_st be protected. The

Aquatic Habitat Management Handbook was developed
to provide the management direction to protect
fish habitat° The handbook is an

interdisciplinary, inter-agency document based
upon fish habitat management concerns and the

possibility of potential impacts. It incorporates
the latest research findings pertinent to Alaska

into specific management prescriptions.
Additionally, a process for streamside management

area width determinations is presented, along with
a discussion of the goals and objectives of a

recently initiated study on the interactions of

fish and forest management in second-growth
forests.

INTRODUCTION The habitats of the Tongass and Chugach
National Forests contribute significantly to this
commercial harvest and also to the recreational

Fishing and timber have been southeastern and subsistence harvest as well.
Alaska's most important industries for several

decades. Since the 1950's when timber harvest Because the best timber in a watershed is

increased dramatically to supply wood for a newly often found in valley bottoms in close proximity
established pulp industry, the potential effects to streams, timber harvest and associated
of timber harvest on Alaska's fisheries have activities can reduce the productivity of

become an ever-increasing concern, fisheries habitat if they are not carefully

planned and conducted. To maintain this

In 1985, the State-wide commercial salmon productivity, these important freshwater habitats
harvest exceeded 138 million fish, making it the must be protected. This is not an easy task since

single largest recorded catch in State history, the potential effects of timber management
Additionally, for the last 7 consecutive years, activities, including road building, on the
the salmon harvest has exceeded I00 million fish. habitats of salmonids vary from site to site,

seasonally, and with the type of forest practice

implemented. The spatial and temporal differences

I may be partially explained by climatic regimes,
A paper presented at the 1987 National physiographic differences, and life cycles of the

Convention Society of American Foresters held at respective species.

Minneapolis, Minnesota on October 19-21, 1987.
For the last decade, the major controversy

2Dave R. Gibbons, Regional Fisheries Program surrounding forestry/fishery interactions in the
Manager, U.S. Forest Service. P.O. Box 21628, West has been the development of standards for the

Juneau Alaska 99801. management of streamside vegetation. The central
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question is what quantity of merchantable timber where a two-way interaction occurs between the

r_._st be left adiacent to fish streams to protect adjacent landform and the channel° Mass transfer

existing fish habitat quality and provide for occurs through bank erosion, channel migration and

suitable future habitat_ Standards are highly overflow, leaf fall, and blowdowno Uncontained

variable and have ranged from 300 foot mandatory channel areas are important nutrient sources and

buffer strips to little or no vegetation al.ong processing zones, and generally contain a richer

streams° The most logical of these is to leave a diversity of organisms than the incised channels_

'_proper mix _' of deciduous and coniferous Flooding is a fundamental process in uncontained

vegetation in sufficient quantities to protect stream channels_ Within 'these stream channels_

fish habitat° the riparian area may be very broad and the

adjacent terrestrial ecosystem may not directly

Tn this paper_ T will highlight the Aquatic influence the stream°

_ab:itat Management Unit (AHMU) concept in Alaska

and its implications to fish and timber management Uncontained stream riparian areas occur

a_:_ddiscuss the newly initiated second-growth predominate!y within floodplain, alluvial fan, and

vegetation _anagement study on fish and their dissected footslope landforms_ These areas occur

habitat_ mostly along lower valley areas° These riparian

areas are extremely dynamic as can be seen by the

When _'nanaging Aquatic Habitat Management type of soils and plant comi_anities occurring

Units, three aspects loom prominent: (1) AHMU within these areas.

width requirements_ (2) specific prescription

deve].op_ent for AHMU's; and (3) second-growth In uncontained channels, the outer boundary

management along streams_ A discussion of each of for the A_U coincides with the outer boundary of
these wi]"I f_ol].ow_ associated landform° In some cases in southeast

Alaska, these boundary distances have been as wide

as 600 feet. In contrast, incised riparian areas

AHMU _,_TDTH DET_RMTNATTONS occur predominately along the upper valley and

mountain slope positions. These riparian areas,

The streamside _'riparian" vegetation of as the name implies, have stream flows which are

southeast Alaska typically blends almost well contained within the channel cross-sectional

imperceptive!y into the upland forest zone. This area° Channel. banks are steep and generally

seemingly subtle contrast is quite different from composed of large material, either consolidated

the riparian areas of the drier regions in the bedrock or well packed boulders_ rubble, and

western United States_ Tn those dry regions, cobbles. The riparian vegetation along these

water is frequently in limited supply and where it streams is often a narrow strip° The width of the

occurs in abundance, an obvious change occurs. In riparian areas along these channels are determined

southeast Alaska, water is generally abundant in by the identification of the adjacent unstable

both terrestrial and riparian ecosystems. In terrestrial soils that may directly influence the

the terrestrial ecosystem, excessive amounts of stream. These generally disjoined units are

rainfall is a dominant factor affecting the type connected into a manageable AHMU by prescribing a

and productivity of plant communities. In the i00 foot-wide riparian area as defined in the

streamside _'riparian" ecosystem, like those in the National Forest Management Act and Forest Service

drier regions of the United States, water is policy. This classification provides the land

so_newhat more abundant than in the surrounding manager with an inventory description and map of

up_and sites, with the exception of muskegs. Now of riparian areas°

does one then classify this area?

Tn Alaska, the following criteria are used to AQUATIC HABITAT MANAGEMENT PRESCRIPTIONS

g_ide the integration of soils, and channel type

c_assification systems :into the delineation of an Once the unit is defined, prescriptions for

Aquatic _abitat Management Unit. management are needed. Management schemes to

maintain structurally and functionally diverse

Channel types (Marion etal. 1987) are used as streamside management areas have been difficult to

the basis for grouping all the stream channels in develop because of conflicting resource demands

a _atershed into two broad groups: Incised and and the shortage of information on effects of

uncontained stream channels. Distinctly different silvicultural treatments on the biological and

geomorphic and hydrologic processes occur within physical dynamics of streams_ Thus in the past,

these two groups_ Tncised stream channels are management has generally relied on the vacuous use

contained by the adf]acent landform and have little of prescriptions (i°e, mandatory buffer strips)

effect on the adjacent landform. Mass transfer is that result in inefficiencies and inequalities as

predo_ninantly in one direction: from landform to they do not provide for the necessary flexibility

the channel_ Mass transfer processes are mass to balance the management between timber and

erosion, leaf fall, and blowdown. The terrestrial fish. The Aquatic Habitat Management Handbook

ecosystem does directly influence the stream. (1986) further refines the management, First it

defines three classes of habitat. Classes are

Uncontained (alluvial) channels are areas determined according to the importance of the
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habitat to fish,_ These classes are de[ined as: the best available data specific to southeast

Alaska° In a recently completed 5-year plan, it

io Class I A_fU_ Streams with anadromous was estimated that 80% of the timber within I00

fish habitat or adfluvial resident sport feet of the strea_ in class I, 40% in class II_

fisheries° Also included is the habitat upstream and 10% in class II_ streams should be maintained

from migration barriers known to be reasonable to meet the objectives for maintenance of fish

enhancement opportunities° Stream gradient is habitat°
generally less than 6%°

A detailed discussion of one of the seven

2o Class T[ A,_J__3°V Streams with resident fish concerns_ large woody_ debris (LWD), will provide

populations and 6-15% gradient (can also include an example of the knowledge and level of detail

streams from 0-6% gradient where no anadromous provided by the handbook° In addition to the

fish occur)° These populations have li_ited sport section in the ha__dbook on LWD, the Alaska Region

fisheries value° They generally e_cur upstream of of the Fores= Service has additionally published

migration barriers or steep gradient streams and an interagency brochure entitled: "Fish in the

other habitat features that preclude anadromous Forest - Large woody debris in streams, a new

fish use. manage_ent approach to fish habitat" by Gibbons et

alo 1986o

3_ Class "[T_IAHMU_ Streams with no fish

present but have potential water quality influence Table l_--Frequency that fish habitat

on downstream fish habitat. Strear_ gradient is management concerns will result in prescriptions

usually in excess of 15% but may contain lower affecting land management activities.

grad ient s •

The handbook provides guidance in facilitating Management Concern FMHU _lasses

fish habitat management through prescriptions

while addressing 'multiple-use objectives° T_aile Class Class Class

it ensures a consistent approach throughout the I II IIl

National Forests in Alaska, it allows latitude for -_ ......

site specific prescriptions in response to habitat I° Maintenar_'e of stre&m- i i 1

differences, bank and stream c_nnel

stability

Salmonid habitat is complex but can be

partially described using measurable physical 2. Maintenance ar_I/or 1 1 2

elements. Maintenance of fish production relies enha_ement of optimum

on key habitat parameters such as proper water stream temperature

temperature, large woody debris and substrate
3. Fish passage through 1 2 3

composition. A precise blend of these key stream crossing
parameters creat es _ood fish habitato structures

When these key habitat parameters are compared 4. Maintenance of water 1 1 1

to the potential impacts from land management quality within

activities, seven general fish habitat management established State

concerns can be identit_ed. These include: (I) standards

streambank and streambed stab_14ty; (2) increased
5. Maintenance of 1 2 3

and/or depressed stream temp=Laeure; (3) fish existing and

passage through culverts; (4) special road providing future sources

construction techniques; (5) maintenance of of large woody debris

existing water quality; (6) large woody debris; (I7_9)

and (7) stream productivity° These concerns are

the link between the AHMU concept and the specific 6. Maintenance or 1 3 3
improvement of

fish habitat management objectives and
primary and secondary

prescr{ptionso These concerns are listed in Table biological productivity

1 and are related to AHMU class applicability° within or adjacent
to streams (including

The management guidance provided in the Second-Growth management).

handbook is organized within three levels° Class

T AHMU'S require a range of timber harvest options 7. Timing of bridge and 2 3 3

from no cutting to complete harvest of commercial culvert construction

volumes of timber along streams° They contain the _s 2 -Occasionally 3-Ne_-_ver .........
most restrictive timber harvesting prescription,

While class II and TTT objectives are

respectively less restrictive, Specific

prescriptions to meet these objectives were

developed by an interdisciplinary team (TDT) using
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LARGE WOODY DEBRIS relationships is useful for future planning and
rehabilitation (Sedell et alo, In Press)°

,A:!Iwester_ Regions (I, 5_ 6, and I0) of the

iJSDA Forest Service have some specific standards SECO_D-GROWTH STUDY
f!or leavir_g large trees in streamside areas for
:<ish habitat considerations, Forests in Oregon The interactions of fish and forest management

a_ed Was'hingto-n {Region 6) specify 9 to 25 trees in second-growth vegetation in Alaska are not
greater than 16 inches dbh per acre for many completely understood and with the increasing

a_adro_°aous fish streams, Forest guidelines in portions of the Forests being converted to second-
Xegio_ 6 often specify that 60 to 90% of the AHMU growth status, more knowledge is needed_ The

shoul,d be :_:n_ature or old-growth timber (Sedell premise for a study initiated in 1987 is that fish
et a1,,_ T_:_press)° habitats in second-growth forests are

qualitatively different from habitats in
The AHMU f_andbook in Alaska has a set of old-growth, and _st be managed to ensure that

sta_dards a_d guidelines based upon a sample from fish production can be maintained at least at
a _srge nu_r_/berof natural sites, The mean number pre-disturbance levels. The anticipated life of
_£ ste_'_,_sgreater than 12. inches dbh per I00 feet the project is 5 years°
of _:;_:rea_is between 13 and 24 for undisturbed

_abitat conditions° The guidelines require Timber harvest in the riparian zone imposes

_:_ini:_:_tree sizes for specific stream widths: I both long- and short-term changes in stream
to 20_foot wide stream require at least 12-inch channel. The former best management practice of

dbh trees_ 2_ to 50-foot width requires 20-inch harvesting to the streams edge and subsequently
dbh trees_ greater than 50-foot width requires removing woody debris from stream channels, for

30_.,,_c_dbh trees and preferably with root wads example, has resulted in a large number of stream
attaehed o The _£ni_n_m tree length for all channel channels in second-growth condition that lack the
w_,dths :is equal to io5 times the channel width, structure provided by large, stable woody debris

and the necessary light production for good
S_a>]t yield increases are also predicted if utotrophic stream production. Fish production in

woody debris is added to aquatic systems (fig. I), these streams has been lowered and is not expected
to recover until the surrounding forest can

provide new inputs of debris and light°

Resource managers can influence the type and

::_ 14,_ quality of aquatic habitat in second-growth
_ forests by manipulating carefully selected
_ 12.... features. To accomplish habitat rehabilitation or

__ improvement objectives in a biologically
@ I@_ meaningful and efficien_ manner requires knowledge

_ of the basic factors that determine the
'_ S_ suitability of freshwater habitat for juvenile

_/_ salmonids: food, living space, cover, and w_ter
6_ quality.

_'- The objectives of the study are:

i_, '2' 1 D_velop and document information on the
'_ production capability of aquatic habitats in

0 _ 2_ a0 second-growth forests.
?,_DI_rof I3_DSty> I._ Dieter/100' of Stream

2. Identify factors and processes influencing
the production of juvenile anadromous salmonids in
streams of second-growth forests.

Figure l_--Predicted coho salmon (Oncorhynchus

kisutch) smolt yield as related to woody debris in 3. Initiate experimental manipulations of

strea_s of so_theast Alaska. stream channels, riparian vegetation, and fish

populations to enhance growth and survival of
These are preliminary data for Alaska and can juvenile anadromous salmonids.

_:_o__et be reasor_ably extrapolated to other

geographic areas° However, it does illustrate how 4. Recommend alternative management programs,

such debris loading is related to potential coho when necessary, for streams located in
_almon smolt yield_ Tn that over 85% of the second-growth forests.
anadro,s_o_ssfish bearing streams in Pacific

Northwest and probably elsewhere, have been The management applications and long-term
cleaned of large woody debris, have no large goals of the study will be to: (I) document

conifers left in the streamside areas or have been information on the productive capacity of

scoured by debris torrents, knowledge of such anadromous fish habitat in second-growth forests;
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(2) identify factors that !i_it the production of LITERATURE CITED
anadromous fish_ (3) predict the effects of

silvicultural practices in second-growth forests Gibbons, Dave R., et alo 1986. Fish in the

on aquatic habitats_ snd (4) develop methods and Forest - large woody debris in streams, a new

procedures to maintain high levels of fish management approach to fish habitat,
production in second-growth forest streams° USDA Forest Service, Alaska Region. RI0-FR-I.

22 p_
DTSCUSSION

Marion, D. A., S. J° Paustian, Co M. Holstine

Today in so_theast Alaska_, resource managers and Ao Puffer. 1987. Channel type field

are confro:_tex_ with the respo_sibilities of _:naking guide: A guide to the stream mapping units on
many significant decisions re[sting to the future the Tongass National Forest. Chatham Area,

use of Alaska_s renewable natural reso_:_rceso In USDA Forest Service, Alaska Region. RI0-MB-6.
the past i0 years, increased public attention has 160 p.
focused on critical environ_ental issues affecting
the use of many natural resources_ including Martin, D. J. 1976o The effects of sediment

timber and fish° Ti_nber and fish are the two of and organic detritus on the production of
the three _nost inrportant resources with the benthic macroinvertebrates in four tributary

greatest present economic value in southeast streams of the Clearwater River, Washington.
Alaska, and since_ in many instances, each Unpublished M.S. Thesis, University of

watershed produces both resources_ it is Washington, Seattle. 79 p.
inevitable that conflicts will arise when resource

decisions are r_ade in favor of one resource over Sedell, James R.) Fred H. Everest and Dave R.

the other. These potential conflicts which can Gibbons. In Press. Streamside vegetation

arise from unaltered maintenance of streamside management for aquatic habitat.
vegetation, improper culvert construction and National Silvicultural Workshop, May, 1987.

other management actions will continue to occur as Sacramento, California.
demands increase for a variety of goods and

services produced from a static or declining land USDA Forest Service. 1986. Aquatic habitat

base_ It is not a question of fish or timber management units. Alaska Region Handbook
since both resources are highly used_ but rather 2609.24.
integration of management and effective use of

existing guidelines_ As Martin (1976) points out,
timber harvesting/fisheries issues are not simple

to answer, but can only be resolved through proper
application of existing knowledge, and for the

most part, by the application of existing laws,
regulations, and management guidelines. Recent

legislative activities, special interest group
pressures, judicial rulings, standards and
prescriptions promulgated by private conservation

groups, state and federal land management agencies
provide ample evidence that the resolution of the
timber/fisheries conflicts is one of our current

pressing problems o

It is clear that one of the major problems

concerning timber and fisheries management
involves the management itself: namely, the

effective application of existing guidelines.
Many past management guidelines have been
developed for southeast Alaska as a result of

studies on the effects of timber harvesting on

fish, water and soil throughout the Pacific
Northwest. The new tiered prescriptions described

are based upon recent research in southeast Alaska
and provide the impetus and direction toward

providing greater protection. The second-growth

management study is aimed at providing answers
pertinent to stream habitat manipulations related

to past management priorities. The Aquatic

Habitat Management concept, provides a viable
system, which can be used to both manage timber
and fisheries production in Alaska_
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MANAGEMENTOF RIPARIAN ZONESAND STREAMCHANNELSTO BENEFIT FISHERIES1

Robert L. Hunt 2

Abstract: Riparian zones and stream
channels can be deliberately modified
directly or indirectly to increase fish
populations that support sport fisheries°
This paper focuses on field-tested
techniques that have been used to
successfully restore damaged riparian zones
and stream channels or enhance naturally low
fish carrying capacities of undamaged
streams.

Twenty-two case history evaluations are
reviewed (primarily representative of low
and moderate gradient trout streams in
Wisconsin) that documented quantitative
improvements in salmonid populations and
angling recreation as a result of management
efforts to modify riparian zone vegetation
and/or stream channel morphometry.

Twelve ecological principles of restoring or
enhancing fish carrying capacity of streams
are also reviewed.

It is not my intent in this brief review
INTRODUCTION to characterize the diverse impacts of such

Pristine, unaltered riparian zones along ubiquitous degradation or to attempt asynthesis of the growing multiplicity of
streams of third order or higher

governmental and private agency policies andi classification are the rare exception rather
than the norm within the borders of the 48 programs aimed at restoring the biotic
contiguous states. Direct. or indirect integrity of riparian and instream
consequences of agricultural, silvicultural habitats. Certainly much money and effort
or urbanization activities have have been expended since the turn of the

deleteriously impacted both the greenbelt century to reverse degradation of riparianareas (Brouha 1987), and professional
terrestrial zone_ and stream channels of conferences, such as this one, should help to
nearly all suck habitats (CEQ 1978). focus even greater effort on restoration

activities. Much challenging work remains to
be done: (I) to resolve conflicts over best

I A paper presented at the Convention of societal use of riparian zones and the
the Society of American Foresters held in streams they border, (2) to prioritize sites
Minneapolis MN 18-21 October 1987 as part most in need of remedial action, (3) to' ' increase financial support to carry out
of Working Group C5 - Wildlife and Ecology. rehabilitation efforts, and (4) to see to it

2 Robert L. Hunt, Cold Water Group that state-of-the-science management
Leader. Wisconsin Dept. of Natural techniques are implemented once decisions
Resources, Route 1, Box 589, Waupa_-a,WI have been made to proceed with restoration or
54981 enhancement programs.



This oal;_er _ ," ..... ,roc_,_:_eson one category of provide cover' for adult trout i_'_,,,Bro White
such state_,of_t,i_e.,,.science management River_ i_I) to much more intensive
procedures .... te_shniques used to restore and modification of stream cha_nel morphometry
enhar_ce fish habit_to ihese techniques have via installation of bank covers and current
received their greatest innovation_ deflectors (Big Roche-a-Cri Creek, WI and
app]ication and eval_._ation within programs Lawrence Creek,_ Wi)o
aimed at improving iT_stream and near-stream

environmental co<_ditions to benefit various Trout carrying capacity of some streams
species of sa_imo_ids (trout and salmon) in _,{isco_sin was also enhanced by modifying
during periods of stream-residencyo the kind of terrestrial vegetation along the

streambanks .-_cutti__g down dense stands of
Comsiderab!e success has been achieved brush and trees so that a strong turf of

during the past three decades to attain this natural grasses couid become established.
ob,]iective ivi a _<__ari_ty of techniques Reduction i_"_shade canopy also allowed more
applicabie to a, variety of environmental sunligkrt energy to enter such streams and
co_ditions_ I _}i]] describe some of these stimulate greater abundance of rooted
useful techniques and cite case history aquatic plants (Lunch Creek and Spring
examples of successful applicatioaso Creek)o

Although the techniques and examples to On other sma]l heavily si_aded streams,
be mentioned are all drawn from the narrow cut brush was put to benefica] use by tying
field of management focused on salmonid it in bundles that were anchored along the
habitats_ ma_y of these techniques should be shallow sides of stream channels and along
transferrable to riparian zones a_d streams the inside bamkso Such "brush bundles"
that support other game fish species too. provided short-term cover for small trout

and acted as sediment traps and current
Greatest applicatio_l of salmonid habitat deflectors that helped to gradually create

improvement projects,, and successful narrow and deepen stream channels (Beaver"
outcomes, have centered in and along upper Brook and Radley Creek).
midwest streams of low to moderate gradient
(0°5 to Io5%) and where annual streamflow is Some of the rehabilitation projects
largely dependent on groundwater input involved use of several techniques to
rather than surface runoff° As Platts and achieve synergistic benefits: Blockhouse
Rinne (1985), Hall and Baker (1982), Creek, PA; Oogtown Creek, ;JI; Rapid Creek,
Parkinson and Slaney (1975) and other SD_ Spilt Rock Creek, i,i,_.
investigators have cautioned, some of these
midwestern-developed techniques are not Regardless of the choice of procedures
automatically transferrable to streams and employed to restore and enhance salmonid
riparian zones in more arid regions or where habitat, projects that have proven to be
stream gradients are more steep° I successful are consistently due to adherance
wholeheartedly agree with such precautionary to several biological principles. There are
advice to be aware of the limitations within at least 12 such "principles" that I
which each habitat improvement technique is recommend for consideration when devising an
applicable, but I also stress the urgent administrative policy/philosophy base for a
need to more vigorously apply successful program of salmonid habitat management and
field-tested techniques to the many as on-site guidelines to keep in mind w,_,
thousands of miles of degraded riparian implementation plans are developed and
corridors and stream channels where i,,_p,_,_c_-'.
transferrable technology is "on the shelf"
and ready for use° SOMEGUIDING PRII,_CIPLES FOP_

SALMONIDHABITAT MANAGEMENT_
RESULTSAND DISCUSSION

1. Learn from nature. What biotic and

Examples of 22 biologically successful abiotic factors make locally good streams
salmonid habitat improvement projects are good? Try to restore the health of degraded
summarized in Table I in roughly descending streams based on local observations of
order from the most simple techniques to the healthy streams,
more complex. Sixteen of the case history
sites are located in Wisconsin, plus one
each from British Columbia, Colorado,

Minnesota, Montana, Pennsylvania and South 1 Most of these principles have beenDakota° Techniques varied from such simple
procedures as streambank fencing (Sheep reworded in part or borrowed intact from
Creek, CO) to prevent streambank and papers authored by White and Brynildson
riparian zone damage by cattle, placement of (1967) and White (1978). See Literature
large boulders in a stream channel to Cited for completed references.
provide midstream cover for young salmon
(Keogh River, BoCo), or adding half-logs to
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Table I. Summary results of 22 successful salmonld habitat improvement evaluations.

Improvement Techniqu_ Principal Investigator Application Site Postlmprovement Biological Changes

streambank fencing R. Stuber (1985) Sheep Creek_ CO Biomas3 of trout (mainly bro_n trout) was 96% greater in
1983 and 127% greater in 1984 in fenced study zones than £n
unfenced zones.

D. Gunderson (1968) Rock Creek, MT Average number of brown trout over 6 inches was 27% greater

and average biomass was 44% greater in ungrazed reach than
in adjacent grazed reach.

boulder grouping_ B. Ward and Keogh River, BC 200% increase in coho salmon smolts (to 4800/mile).
P. Slaney (1980)

streambank riprap R. Kerr (1985) I Willow Creek, WI Average number of brown trout over 6 inches increased by 35%

and average number over 10 inches increased by 86%°

half-logs R° Hunt (1978) W. Br. White River, WI Average number of brown trout over 10 inches in April
increased by 553% and average biomass increased by 187%o

B. Apelgren and Kinnickinnic River, WI In 5 study zones the average number of brown trout over 6
S. Stewart (198_) I inches increased by 41%, the average number over 10 inches

increased by 34% and average biomass increased by 51%.

streambar_k debrushing R. Hunt (1979) Spring Creek, WI Average number of brook trout over 6 inches in October
increased by 53% and average biomass increased by 54%.

Growth ratio of ages 0-II also improved.

R. Hunt (1985) Lunch Creek, WI Average number of brown trout over 6 inches in September
increased by 51% and average number over 10 inches increased
by 82%.

streambank debrushing R. Cornelius (1984)I Clam River, WI Average midsummer abundance of brook trout and brown trout

and half-logs over 6 inches increased by 65% and 525% respectively.

etreambanks debrushing, R. Hunt (1986) Radley Creek, WI Average number of brown trout over'10 inches increased by
brush bundles and 41% in one study zone and by 42% in another study zone.

half-logs Average biomass increased in the two zones by 35% and 50%.

bank covers and current R. Hunt (1976) Lawrence Creek, WI Average number of brook trout over 8 inches increased by
deflectors 192% and average biomass increased by 130%. Angler hours

increased by 196% and harvest increased by 19!%.

_. White (1972) and Big Roche-a-Cri Creek, WI Average biomass of brook trout increased initially by 159%

WDNR (1975) I and long-term by 859%. Angler harvest increased initially
by 96%. (No long-term measurement made of angler harvest.)

T. Thuemler (1978) I MacIntire Creek, WI Average number of brook trout and brown trout over'6 inches
in midsummer increased by 84% and 431% respectively.
Average biomass of brook trout increased by 40% and that of

brown trout increased by 490%.

_skyhook" bank cover and A. Hauber (1978) I Plover River, WI Average number of brook trout and brown trout over 8 inches
current deflectors in midsummer increased by 128% and 200% respectively.

Average number of brown trout over 14 inches increased by
253% (to 67/mile).

A. Hauber (1985)I Prairie River, WI Average number of brook trout and brown trout over 6 inches
in midsummer decreased by 40% and increased by 426%

respectively. Average biomass of brook trout decreased by
41% but average biomass of brown trout increased by 578%.

i

A. Hauber (1985)I Hunting River, WI Number of brook trout and brown trout over 6 inches in June
increased by 26% and 91% respectively Biomass of brook

trout and brown trout increased by 20% and 88% respectively.

sandbag bank cover and S. Ironside (1984) I Neenah Creek, WI Average number of brown trout over 6 inches in midsummer !iil

current deflectors increased by 151% in Sta. I and by 756% in Sta. 2_ The
average number over 10 inches increased by 75% in Sta. I and
by 124% in Sta. 2.

bank covers, current R. Glover (1986) Rapid Creek, SD During the 3rd-Sth post development years average abundance
deflectors rlprap of brown trout increased by 357% while average abundance of

Mt. suckers decreased by 89% and average number of white
suckers decreased by 70%.

S. Johames (1985)_ Dogtown Creek, WI Average number of brook trout over 6 inches in September
increased by 105% and average biomass increased by 65%.

Jack-dams, tip deflectors D. Spotts (1986) Blockhouse Creek, PA Average blomass of brown trout in late summer during the 3rd
and 4th post development years was 752% greater than
predevelopment biomass.

streambank debrush£ng, S. Johannes (1985) I Beaver Brook, WI Average number of brook trout and brown trout over 6 inches
brush bundles, bank in July increased by 65% and 125% respectively.
cover and rlprap

current deflectors, bank J. Hale (1969) Split Rock Creek, MN Average number of brook trout in September increased by 356%

covers and log/rock dams and average biomass increased by 68%. Average biomass of
white suckers decreased by 81%. Angler hours increased by

203% and harvest increased by 362%.

I Personal communication memoranda from principal investigators to R.L° Hunt (see In Press Literature Citation).
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2. Focus on identifying "limiting LITERATURE CITED
factors '_ at work in each candidate stream

for renovation.° Try to eliminate or Brouha, P,, 1987o Wildlife and fisheries
ameliorate tilose factors that depress management in the USDA Forest Service. ppo
salmonid carrying capacity. 64-67 in Hat,aging Southern Forests for

Wildlife and Fish° USDA Forest Service Gen.
3o i'4aintain or enhance baseflow Techo Repo 50-55.

whenever possible (natural flow of a stream

when it is not being augmented by surface Council on Environmental Quality (CEQ).
runoff)° Riparian zone and entire watershed 1978. <_.nvironmentai Quality. Washington,
management activities shouid be considered DoCo UoSo Printing Office° 76 pp.
to achieve greater" and more stable baseflow.

GIover_ RoD,. L985o 'Trout stream
4o Consider species-specific and age- rehabilitation in the Black Hills of South

specific requirements of the sa]monids Oakotao ppo 7-15 in The 5th ]'rout Stream
present, including both environmental Habitat Improvement _,!orkshop. Penn. Fish
suitability and social interactions with Comm., _-!arrisburg, PAo
other fish species and/or age groups°

Gunderson, DoRo i%8o Floodplain use
5. Follow a logical sequence of related to stream mor'phometry and fish

habitat improvement steps° These steps populations° J. _,_ildi. _,igt. 32(3):507-514.
should usually include:
Examination of Site Hale, JoC. I%9. An evaluation of trout
Diagnosis of needs stream hab:,tat improvement in a north shore
Prescription of remedies tributary of Lake Sup_erior. Minn. Fisheries
Planning and organization of v;ork to be done Invest. Ho. 5. pp. 37-50.
On-site treatment/development
Evaluation of results Hail, JoD. and C.Oo Baker. 1982.
Maintenance of development Influence of forest and rangeland management

on anadromous fish habitat in western North
6. Disguise artificiality of ;;inn-made America. Rehabi]itating and enhancing

structures or modifications of channel stream habitat: Review and Evaluation.
shape. Restore esoteric conditions as UoS.DoA. Forest Service. Gen. Tech. Rep.
quickly as is practical. PN',_-133.

7. Tabour management activities to the Hunt, R.L. 1976. A long-term evaluation
individual _tream. bo nat use techniqeies of trout habitat development and its
_usL bec_ e i;i_ L_,_ " .... ,,_" _, _=,,,,=_ =, re la_lon %0 improving ,_anagement-oriented
unless personalities of _he streaa, s _re research. Trans. Amer. Fish. Soc.
s imi] ar _nr., _.... u<3) :351-o'e4.

8. Preserve, restore and accentuate ...... . i973. Instream enhancement of
the two most common natural characteristics trout habitat, pp. !9-27 in Proc. Nat.
of streams - the meandered channel profile Symposium on Wild Trout [,lanagement. K.
and the riffle/pool sequence. Hashagen, ed. Cal. "Trout Inc., San

Francisco, CA,
9. Nork with, not against, the

inherent capacity of streams and watersheds ...... , 1979. Removal of woody
to repair their b_otic health, streambank vegetation to improve trout

habitat, Wis. Dept. Nat. Resour. Tech.
I0. Encourage the right kinds of 3ull. 115.

streambank vegetation to become dominant,
depending on the character of the streara and ...... . 1985. A follow-up assessment of
riparian zone, removing woody streambank vegetation along

two Wisconsin trout streams. Wis. Dept.
11. Make the streamflow work Nat, Resour. Research Rep. No. 137,

beneficially. Bring the main threads of
flow close to hiding/resting/security cover ....... . 1985, An evaluation of brush
for trout, bundles and half-logs to enhance carrying

capacity of two brown trout streams, pp.
12. Integrate habitat management in the 31-62 in The 5th Trout Stream Habitat

stream channel with other terrestrial Improvement Workshop. Penn, Fish. Comm.,
management activities along the stream's Harrisburg, PA.
riparian zone and the larger watershed (see
also No, 3 above). - ..... . In press: A compendum of 45

trout stream habitat development evaluations
in Wisconsin during 1953-85. Wis. Dept.
Nat, Resour. Tech. Bull.
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Parkenson, EoA. and PoA. Slaney. 1975.
A review of enhancement techniques
applicable to anadromous gamefishes. Fish.
Mgt. Rep° 66. Brit_ Col. Fish and Wildl.
Branch°

Plaits, W_S. and J.N. Rinne. 1985.
Riparian and stream enhancement management
and research in the Rocky Mountains. N.
Amer. J_ Fish Hgt. 5(2A):115-125.

SpoiLs, doe l_',on. ._ou. Standing stock of
fishes before and after" a channel relocation

in _Iockhouse Creek_ Lycoming County,
Penn:_yivania. pp. 85-9i in The 5th Trout
St_ea_ Habitat Improvement Workshop. Penn.
Fish. Comm., llarrisburg, PA.

Stuber, R.Jo 1985. Trout habitat,
abundance, and fishing opportunities in
fenced vso unfenced riparian habitat a_ong
Sheep Creek_ Colorado. pp. 310-314 in
Ripa<ian Ecosystems and Their Hanagement:
Reconcil ing Conflicting Uses. First Horth
A_;_e_ican Riparian Conference.
Tucson, RE° April 16-13, 1935.

_a<d, S.R. and P.A. Slaney. 1980.
Eva] uaLion of in-stream enhancement

si:<uctures for" the production of juvenile
steeihead trout and coho salmon in the Keogh
Rive_ _. pp. 8-15 in Proceedings of the Trout
Strea_;_ Habit_._t Improvement Workshop.

J-7_ 1980. Ashevi]te, NC.

:,.ihite, R.j. 1972. Response of trout

popuiakions Lo habitat change in Big Roche-
a-O_"i Creek, Wisconsin. Ph. D. Thesis.
U_,iv. of ',I_s., ;,ladison. 278 pp.

.............. o 1978. Principles of trout
sL_'e,:::,_ habitat management. Mimeo Rept.
_)rcsen_<d a_ ,_rk_hop on Trout Stream
_i_bitai. i'4anagemen_, Univ. of ',,_is., Stevens
Point_ W[. August i, 1978. 22 pp.

_hite, R.J. and O.M. Bryni]dson. 1967.
Guidelines for management of trout stream

': habi,;d_ in Wisconsin. Wis. Dept. Nat.
Resour. Tech. Bull. 39.

;,,_i_consin Depto of i,latura] Resources
(WOI_i<]_ L975. Follow,J-up inventory of trout
in a deveioped port'ion of Big Roche-a-Cri
Creek. _4imeo. report in Cold Water Group
i,_ate_'s Inventory File.
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ECONOMIC CONCEPTS RELATED TO THE COMPARISON OF RELATIVE VALUES OF
"T_MBER AND F_SHERY RESOURCES _

David g. Rockland 2

Abstract,--This paper addresses the
economic benefit concepts that are relevant to
comparing the relative values of timber and fishery
resources. Each concept requires consideration in
decisions affecti_g resource management of
conflicting resource users. The concepts of
economic value and economic impact are
differentiated° Within the category of economic
value, user values and non-user values are

exp]ainedo Several of the methods by which
economic benefits are quantified are pcesented.
Standard value concepts for timber production and
sport fisheries are compared with emphasis on how a
manager should make tradeoffs between the two
resource user group_. Means by which to make
"apples to apples" comparisons are provided.

iNTRODUCTION 1) He/she has a budget to invest in the resources
he/she manages. How does he/she invest that

The purpose of this presentation is to discuss budget to create the greatest returns for the
the key economic concepts pertaining to sport public for whom he/she is a steward of the ....

fishing and their relevance to management resource?
decisions. Two years ago I had the pleasure of

taking a unique job -- an economic advocate for 2) Certain timber harvest strategies may impact

sport fishing. During this period, | have seen how fish and wildlife resources. How does the
important economics currently is, and how important manager decide if the benefits associated with
it can be, to the _anagement of natural resources, the timber harvest outweigh the costs imposed

Managers are asking economic questions in their on the fish and wildlife resources?
decision-making process.

Economics can provide the manager with a basis

However_ sport fishing economics is a term that by which to address these questions. Any student
some people have difficulty with. The terms sport in an economics course hears the same thing the
fishing and economlcs are felt not to go together, first day of class: "What is economics?" The

Sport fishing is just fun, or frivolous and has no general answer is that economics is the study of
economic va{ue o:r worth. The major point of this the al location of scarce resources amongst .......

presentation is that sport fishing and fishery competlng unlimited wants. Managers can use
resources are of tremendous economic significance, economics as a tool to help them make a decision
Those economic benefits must be considered in the concerning the resources they manage.

management of forestry resources.
There are two general economic questions

relevant to the managers: al location of natural
resources and allocation of financial resources, or

WHY ECONOMICS? investment. The resources the managers can use
economic information for managing are fish and

The forest manager is faced with two con- timber and money.
founding problems:

I The Society of American Foresters' 1987 Annual Convention in Minneapolis,

Minnesota on October 19, 1987.

2 David B. Rockland, Ph.D., Director of Economics, Sport Fishing institute,
1010 Massachusetts Ave., N._4., Suite 100, Washington, D.C, 20001,
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The allocation of natural resources is a Values

prevaient issue in decisions regarding which user
group can use a resourceo For example, if timber Values attributable to the fishery resource

harvesting ruins fish habitat, the manager needs to occur to both users and non-users of the resource.

decide who gets to use the resource, the timber User values take three forms: consumptive use, non-
harvestors of users or the fishery resource such as consumptive use, and indirect use° Conqu__Btive u._s2e
sporfi and commercial fishermen. Do the benefits values accrue to commercial and sport fishermen and

from fishing exceed t]he foregone benefits in timber consumers of the fishery resource. "Catch-and-

harvesting if the forest products industry were release" fishing is considered a consumptive use
restricted or vice versa? because the actual activity the user undertakes is

most similar to "catch-and-keep" fishing° The fact

The a_location of financial resources is a that sport fishermen go fishing in preference of

question of how to spend one's budget. For another, activity and consequently spend money_
example, should I stock this stream or plant and time, and effort doing so, indicates they value the
cultivate trees? Should water quality tests and opportunity to go sport fishing and value the fish
stream enhancement be the focus of my staff's stock,

efforts or managing and enhancing timber products?

The manager's decision need not always be an Just as fishermen place a value on fish and
either/or, but may focus on enhancing all uses of fishing, so do non-consumpfiive users such as
nat_._ralresources simultaneously, photographers, snorkelers, aquarium visitors, and

others who receive value from directly viewing but

not consuming the resource, While non-consumptive

The economic benefits associated with fishery user values may have greater application to
resources are probably unfamiliar, to this audience wildlife (i,e. birdwatching), it is also clearly

of forestors, Therefore, the following discussion relevant to fisheries. The popularity of non-
descril0es the economic benefits of fishery consumptive snorkeling and scuba-diving attests to

resources_ Hush of the discussion focuses on sport the validity of the concept of non-consumptive use
fishi_g, but the concepts are clearly relevant to value as does the prevalence of people who watch

other resource uses. salmon on their annual spawning run. A willingness
to pay before foregoing the activity is an

indication of a value of the fishery resource to

ECONOMIC BENEFITS: DEFINITIONS non-consumptive users as are the expenditures,
time, and effort made to undertake the activity,

There are two basic benefits that result from

the fishery resource -- economic impact and An indirect use is when people do not come into

e/cp_!!_i/..!.._ S_ao[_e._ An economic impact is the answer contact with the resource, but still derive

to the question: "What is the economic activity personal satisfaction from it. Indirect use for a
generated by the use of the resource?" Economic

fishery resource includes reading about fish,
value is the answer to the question: "How much

viewing pictures of fish, watching television
value do people place on the resource?" While

specials about fish, and related activities.
these two benefits are distinct, they are not

Examples of indirect use are people who enjoy

entirely inseparable. Neither benefit type has paintings of a trout rising to fly or a commercial

r_a+_" merit economic concept than the fishermen setting his nets. People spend money
other_ Rather, they answer two distinct questions. (e.g. books, magazines, television) to use the

resource directly which in itself is an expression
Each question is important for different

of value. There may be additional monies that an
reasons. Local and state government officials

indirect user would be willing to pay before having
often base decisions on the economic impact in to forego the opportunity for indirect use.
their region which translates into jobs, income,

_ind tax receipts. In contrast, economic value is Non-users of the resource also may place athe vaJue people place on the fishery resource. -- ............
This concept is certainly important to those people value on the fish. These values are also referred
who va_ue the sport fishing experience, to as intrinsic values and result from sentiments

about the resource that are not current-use i;_ii

related. Non-use values are categorized as option

and existence values. Olotion value reflects
uncertainty about future resource use and ;!ii!il

represents the value the individual places on the

availability of resource use in the future. [n
other words, individuals will value the option of
having the resource available in the future in the

event they want to use it. iiiii!i!

i_i!!
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The value of the option of future use is termed o Induced Impact: The purchases of goods and
"ordinary option vaiue_" Quasi-option value is services resulting from the wages paid by the

where new information is expected in the future and directly and indirectly affected businesses.

therefore a value exists for postponing a decision Induced impacts have additional indirect and
about use until that information exists. For induced impacts as well.
example, if there mi[ht someday be research in the

future mi[ht produce a product from a species of

wi_d t?out that cures leukemia, there is a quasi- An example of the direct, indirect, and
option value of holding off the irreversible loss individual impacts would be where the direct impact

of that strain of trout until more research is was the purchase of a fishing rod by an angler.
undertaken_ The indirect impacts would include the purchase of

graphite, paint, and guides to make the rod.
Further, indirect impacts might include theSome people may vaJue a fishery resource even

f they know they will never use it themselves, purchase of pigments by the paint supplier and
These values are called existence values, aluminum by the guide supplier. The induced impact

Existence values generally are motivated by would include the purchases by households with
altruism or the unselfish concern for other people wages made by employees of the tackle, graphite,

or the fishery _esource. paint, guides, pigment, and aluminum manufacturers.

Economic impact is a very important concept to
One type of existence value is bequest value

which captu_'es the desire to endow the resource to fisheries managers. Economic impact measures the
activity in the region's economy associated with

future generations_ This is the value placed on
the use of the resource which is very important to

knowin_ one's kids will be able to go fishing or

eat salmon. If you are willin$ to have some of the economic vitality of the region. However,
your tax dollars go toward stocking programs, where economic impact cannot be considered a "true"
the fish would only be available for your children, benefit of the fishery resource because economic

then you have a bequest va_ue associated with that impact results from the costs users incur to use

stocking program_ 0ther existence values may be the resource. A problem with considering these
costs as benefits is that the greater the cost, the

motivated by altruism toward the fishery resource

itself in the same way people place a value on greater the benefits. A "true" economic benefit is
knowing that whales and ba_d eagles exist in the the value of a good or service less all the costs
wild and are not extinct, of creating that product. Therefore, economic _

impact is not a "true" economic benefit because it _'_;
results from the costs of creating the product _!!_

[mpacfis (i.e. a fishing trip). However, economic impact is _"_2_
the measure of the benefit that industry and wage it!i_l

The purchases made in the course of earners receive from the use of the fishery
resource. Fishery management decisions should beconsumptive, non-consumptive, or indirect use may

impact the local, state, and/or national economies, considered in terms of industry impact as well as
These impacts are expressed in terms of jobs, user and non-user values because industry impact
sales, or wages and salacies. Total economic translates into jobs, income, and sales.

impact is based on expenditures made by
A key point in understanding value and impactsconsumptive, non-consumptive, and indirect users.

The fact that total economic impact exceeds the is that they are not all additive. One does not
expenditures results from the premise that sales in add the direct, indirect, and induced impacts to ;_

one industry not only impact that industry but the the various types of user and non-user values to i_
industries that supply goods and services to the derive total benefits. Rather, the sum of the
initially affected industry, direct, indirect, and induced impacts is the total

economic activity associated with the fishery and

Three levels of economic impact are discernable for responds to the questions: "How is the economy

sport fishing: affected?" or "How many jobs are affected?"
Consumptive user value is how much the resource

o Direct ]mBact: The initial purchases by the consumers (i.e. sport fishermen, commercial
recreational fishermen, fishermen, fish consumers) value the opportunity to

use the resource. The other values reflect amounts

o Indirect Impact: The purchases of inputs by non-users value the resource either in terms of an
the directly impacted business to produce the option to someday use it, for their offspring to
_oods and services demanded by recreational use it, or for other reasons.
fishermen. The initial round of indirect

purchases has further indirect impacts as the
suppliers to the direct businesses make
purchases to meet that demand.
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ECONOMIC BENEFITS OF FORHSTRY The value placed on sport fishing by spo_:t
fished'men is also of tremendous magnitude,,, For.

Forestry produces economic benefits that follow freshwater fishing, the total value in e:_cess of

the same general concepts as fisheries, Forests expenditures has been estimated to be bet_ee,q $23.,8
produce values to users such as timber production, billion and $54oi billion, with an average of $38°9
Timber has value to both consumers of the resource, billion, in other words, ir_ addition to the amount

st_ch as a homeownet" whose house is made of wood, freshwater fishermen spent to _o fishing in !985_

and producers of wood products who use trees as an they valued the opportunity to do so by an
input to their production, additional $38,9 billion_ Of this amount, appro×i-

_natety 28 percent was attributed to trout fishing,

Fmrests also produce values to non-consumptive 60 percent was attributed to bass fishing_ and the

users., For example, people value walks in the remaining 12 percent '_Jas attributed to rough
woods that do not involve consumption of the fishing.

resource_ Indirect users value the opportunity to
view forests such as in magazines and on Since we are in the State of Hinnesota, sumYr_ary
television, economic statistics of the economic impact of sport

fishing for the State may be of inte:_esto Those

Non-users of the forest also place a value on are:

it. People may value the option to someday walk in
the forest or have a home built of wood. i) The total retail sales associated with sport

f'urthermore, society places a value on the fishing in Minnesota in !980 was .¢488_845_000
e/.istence of a forest even though they may never _ccording to the U_So Bureau of fihe Census° In

touoh_ see, or otherwise experience the forest or i985, the estimated retail sales _£ere

its prmducts_ $681_875_195. The 1985 total can be disagg_'e-
gated by type of merchandise as foltows_

Timber production also creates economic
impacts. These are the economic benefits with o Food and Lodging ..... $14io8 million;
which this audience is most likety to be familiar.

Jobs are created in a range of industry including o Transportation -- $i08.4 million_

harvest, trig, wood product manufacturing, wholesale
and retail. 'These economic impacts may also be o Licenses -- $24°7 mil]io'n_

expressed as sales, tax revenues, wages and
salaries, or output., o Boating and Fishing Equipment -- $823,.5

mi! lion; and

_/HAT ORDER OF MAGNITUDE ARE THE ECONOMIC BENEFITS o Other -- $83°5 _illion_
OF SPORT FISHING?

The sport fishing industry is comprised of 2) These retail expenditures have further economic

businesses that supply goods and services to sport effects on the State of Minnesota_ estimated rio
fishermen, it includes hotels, motels, be $1,287,266,000 in total outpb't .and

restaurants, tackle manufacturers, boat menu- $303,484,000 in total wages and salaries°

[acturer. s, ,_lagaz i ne publishers, and gasoline 3) The total empt oyment associated with sport
uis oibutorships. The U.S. industry was worth fishing in Minnesota is approximately$z..8,2 billion at retail in t985 In otherabout '_'_ • 15,700

words, on the order of $28.2 billion _as spent by person-years. This corresponds to roughly

sport fishermen for sport fishing in the form of 18,000 to 20,000 people who are employed as a
direct impact. If the indirect and induced impacts result of sport fishing,
are added, the total economic impact on the
national economy of sport fishing is between $50

billion and $75 billion. Expressing those same APPLES 7'0 APPLES COMPARISONS

nut, bets in terms of employment, on the order of As demands on natural resources and public

800,000 jobs exist in the United States as a result funds increase, managers increasingly have to
of sport fishing, choose between competing interests. In those

it should appear phenomenal how much economic circumstances, managers can use commensurate

activity oct,,cursdue to sport fishing. However, it economic estimates to make tradeoffs between
is [,he number two form of recreation among adult mutually exclusive resource uses or investment of
A_ericans_ More adults went fishing than played public revenues. As seen here by the magnitude r)f

besketbali_ football, or tennis, or went bicycling, the economic benefits associated with sport

It. is the top activity among adult men, fifth among fishing, managers need to be cognizant of the
possible effects of their decisions on the sp,ort

_,,omen, fishing industry and the values [)laced on fishery
resources,
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The temptation often exists to choose an c) Profit earned by businesses in timber pro-

economic benefit measure such as economic impact duction and distribution vs, profits earned
(jobs) in the state and then see whether timber in the businesses distributing and
production or sport fishing has the bigger number, producing goods and services purchased by
For example, suppose sport fishing creates I00 sport fishermen to go fishing,
j.obs_ and timber production lO, the temptation is

to argue that because sport fishing creates ten d) The values consumers piece on the
times acre jobs than timber, timber production opportunity to purchase timber products to
should be eliminated to avoid possible negative the value people place on the oppol'tunity
impacts on fish habitat and fish resources, to sport fish,

By allocating the resource ,away from timber These are certain_y not atl the _"app_es to
production, 10 jobs are _ost in timber, and the apples" comparisons that can be _ade, _iowever,
total .jobs (fishery plus timber) from the resource they do provide the guideline that likes must be
declines from 110 to 100. For the allocation to compared to likes, Furthermore, tradeoff_; and
sport fishing to make economic sense, there must be comparisons can be made between sport fishing, and
a gain in total jobs to an amount greater than [lO; fisheries values in general, and those associated
there aust be an increase in employaent in the with timber production.
sport fishing industry tlhat exceeds the 10 lost
jobs in t:hetimber industry,

CONCLUSION
In sum_ simply comparing the magnitude of

relative total economic benefits does not provide a Economics offers a system of measures to al!o_ ......
8cod case for allocation. Rather, the total managers to make allocation decisions between
benefits from the entire resource are determined alternative uses of natural and financial

and the question is then asked, "_s there some way resources. Using economics, the manager can gauge,

to redistribute the fish resource such that the in part, if he/she is getting the greatest _bang ....
total pie of benefits from the resource grows?" for the buck" in terms of investment of money or
There are, however_ cases where it is not possible allocation of natural resources°
to determine tradeoffs between both user groups and

relative comparisons between user groups are the
best that can be done. Fishery resources have tremendous value. A

major source of these values :is sport fishing which
When aaking comparisons or tradeoffs between employs 800,000 people nationalfy and has a user

forestry and sport fisheries, the following value of approximately $40 billion :for freshwater

comparisons are relevant: fishing alone. Where fishery resources are
potentlaIly degraded by forest management and

a) Retail value of timber products vs. retail harvest practices, managers must make tradeoffs
expenditures by sport fishermen, between these two activities. Failure to take

account of all the relevant economic measures can

b) Total economic impact of timber production be disasterous, :resulting in unemployment and
and distribution vs. total economic impact losses of important values to our society and
of expenditures by sport fishermen, future generations.
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FINDING OUT AND TELLING

Our job at the North Central Forest Experiment Station is discovering and
creating n.ew knowledge and technology in the field of natural resources and
corweying this information to the people who can use it--in short, _ma'ng out
and telling." As a new generation of forests emerges in our region, managers are
corfl_"onted with two unique challenges: (1) Dealing with the great diversity in
composition, quality, and ownership of the forests, and (2) Reconciling the
conflicting demands of the people who use them. Helping the :forest manager to
meet these challenges while protecting the environment is what research at
North Central is all about.
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