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Silviculture

Lesson 4:
Employment and Educational Opportunities in Forestry
Performance Standards:

7.13 Forest management

Students will understand forest management practices.  Students will understand the concept of forest health.
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Unit 14: Forest Management

Lesson 1: Forest Management Plans

Duration: 2 Days (2 hours)
Students will be able to:

1.  Discuss different ways of managing the forest to maintain sustainable yields.

2.  Identify the key components of a forest management plan.

Suggested Activities

14.1A
Forest Management Plan:  Students develop a forest management plan for a real or imaginary tract of forest.  Management plans include maps, inventory of species including age and volume of species present, harvesting plans, and plans for multiple use management.

Teaching Outline

I.
Managing the forest for sustainable yields

A.
Harvesting should not exceed forest/stand growth (in a given period).

B.
Forest yields vary greatly depending on management intensity, species, site, growing season and equipment.

C.
Sustained yield management of even-aged forests is different from that of all-aged stands

1.
Decisions on methods and timing of harvests are influenced by the age of mature timber, the local topography, the climate, the time of year, and the use of the forest product.

a.
In mature growth forests the cut can be fairly heavy to avoid loss to disease or decay, and to make room for regeneration.

b.
In middle-aged stands, the annual cut should equal (or be less than) annual growth.

c.
In young, developing forests, annual cut should be significantly less than annual. growth.

2.
Forest management plans are required to maintain a sustained yield; a comprehensive plan should include: 

a. 
Maps of the harvest site, showing forest types, sizes and classes

b. 
Volume of species present and growth rates

c. 
In larger forests, an estimate of allowable cut

d. 
Forest management operation schedule

e. 
List of market outlets and historical price data

f. 
Logging plans, equipment inventory, labor needs, and facilities

g. 
Safety program

h. 
Control methods for insect and disease

i. 
Multiple use management programs (for wildlife, watershed and recreation)

j. 
Cost accounting and bookkeeping

II. 
Forest Management Plan 

A.  See management plan on the following pages.  The example is somewhat dated but provides an example of the level of detail required.

SAMPLE OF DETAILED FOREST MANAGEMENT PLAN

For Property Which Has Been Managed for Several Decades

Wolf Springs Forest

Minong, Wisconsin

Location and Area

280 acres, comprising seven 40‑acre tracts described as follows:  N‑1/2‑SE‑1/4, 5‑1/2NE‑1/4, W‑1/2‑NW‑1/4, and NW‑NW, of Section 9, T 42N R llW, located in the northeastern part of Washburn County, Wisconsin.

Land and Timber

Total land area 
280 acres

Forest land 
190 acres

Unproductive swamp 
38 acres

Water area (3 ponds, 2 lakes, springs, and stream) 
40 acres

Open upland (plowable fields and pastures)
12 acres

Distribution of Forest Cover Types

Norway (red) and white pine type (upland)
60 acres

Balsam fir, spruce, tamarack, and cedar (swamp)......................................... 35 acres

Pine and spruce plantations (upland).
32 acres 

Mixed pine and balsam fir reproduction under aspen (upland)
40 acres 

Nonforested, brush, plantable upland
23 acres

History of the Tract

The property was originally owned by James Wolfe, who settled on it in 1889, and worked with the logging crew that cut off the pine timber the same winter. By protecting the area from fire, a dense volunteer stand of pine developed, which was allowed to grow untouched until the present owner acquired the property in 1936. In the spring of 1931 a light ground fire passed through the area. The fire scarred larger trees and killed seedlings and saplings in the open areas. The tract has been managed since 1936.

Forest growing stock has been inventoried at regular intervals; sample plots for growth studies have been established; thinnings, release cuttings, pruning of crop trees, and application of shelterwood and selection methods in timber harvesting (a total volume of 63.2 m.b.f. and 380 cords plus 1,500 cedar posts and 300 cedar poles have been removed during the management period); 20 acres of forest plantation established; 40 acres in white pine reproduction with blister rust protection.

Physical Features

· 12 flowing cold water springs near headwaters

· 3 trout ponds (stocked with brook, rainbow, and brown trout)

· 2 artificial lakes constructed in 1955 and 1959; planted to wild rice in the first experimental effort to grow this as commercial crop; waterfowl nesting area in upper end and on two artificial islands; muskrat, mink, otter, and beaver use whole area; bait minnow production under lease.

· 1/3 mile of deep trout stream (stock with brook and brown trout above lake)

· Small tree and wildlife shrub nursery

Wildlife Habitat

Excellent waterfowl nesting and resting habitat at upper end of new lake and on islands; ruffed grouse on logging roads, sharptail grouse use open fields and food patches; deer yard in cedar swamps; woodcock along swamp borders; book, rainbow, brown trout stocked in ponds, stream, and lake; game food shrubs have been established near wildlife nesting and concentration areas.

Buildings and Equipment

· Main lodge with capacity for 8 adults

· 1 guest cabin with facilities for 3

· 1 machine shed and tool shop

· 1 livestock barn

· 1 lodge and 2 bunk houses for camp

Forest Management Record

Compartment I:

NE Pine Block‑‑10 acres. This stand is composed of well‑stocked white and Norway pine about 80 years of age averaging 8 to 14 inches d.b.h. The site index varies from medium to good.

Management History:

Thinned in 1938, 1941, 1952, and 1956‑57; volume removed 59.3 cords of pine pulpwood. Crop trees pruned in 1939‑41 and 1946‑47. Area protected from blister rust in 1935 (by C.C.C. workers), in 1943, 1954, and again in 1966 (also applies to Compartments II, IV, and VII). Five sample plots for growth measurements established.

Future Plans:

One more pre‑harvest thinning planned about 1970. Harvest cuttings following 3‑Cut Shelterwood System with very light first cut (to reduce invasion by hazel brush) to start in 1980.

Present Volume:

151 m.b.f. plus 111 cords pulpwood (next measurement in m.b.f. and cords)

Growth Rate:

1.1 cords per acre per year.

Compartment II

South side Pine Block‑‑13.1 acres. Medium to well‑stocked second growth Norway and white pine ranging in age from 10 to 80 years, with aspen and balsam fir (removed in 1946‑48); average of main stand 10‑16 inches in diameter, variably composed of pulpwood and saw timber. Reproduction in understory largely balsam fir and white pine supplemented with planted Norway (red) pine and white spruce in 1941 and 1947. Site index varies from medium to good. Brush killer (2, 4, 5‑T) used to reduce invasion of hazel and ironwood following logging. Good site.

Management History:

Release cutting of mature aspen over pine and balsam fir in 1940 removed 28.4 cords of excelsior bolts; light harvest cutting and thinning in 1946 and 1947 removed remaining aspen, all poorly formed saw timber, and pulpwood‑sized trees; salvage cutting of windthrown trees in 1949. Pruning of selected trees in 1941 and 1947. Total cut between 1946 and 1950, 42.2 m.b.f. pine and 47.4 cords of pine, 67.6 cords of aspen, and 33.5 cords of white birch. One 2‑1/2‑acre plantation of Norway (red) pine established in 1939.

Future Plans.

One more thinning scheduled for 1970. Harvest cuttings to follow individual tree selection, group selection, and shelterwood will begin about 1977. Additional brush killing as needed.

Present Volume:

242 m.b.f. and 78 cords of pine, 36 cords of balsam fir Growth Rate: 210 b.f per acre per year plus 0.2 cord

Compartment III

W Line fence‑‑Pine Block‑‑3.8 acres. Medium stocked Norway pine saw timber 70 to 80 years old averaging 14 to 18 inches d.b.h. and three 16 ft. logs per tree. Understory of white pine and under-planted (1940) Norway and Scotch pine in heavy brush. Good site.

Management History:

Salvage of windthrow in 1949 removed 3 m.b.f. pine.

Future Plans:

Further underplanting after brush killing in 1958‑59. Harvest cutting began 1962 under 3‑Cut Shelterwood System.

Present Volume:

16 m.b.f. plus 8 cords

Growth Rate:

359 b.f. per acre per year

Estimated Allowable Cut:

Harvest of entire merchantable volume in 1968‑70 period

Compartment IV

West Swamp Conifer Block‑‑3.1 acres. Mixture of balsam fir, black spruce, tamarack, white cedar, and some white spruce (edges) with scattered black ash and yellow birch. All age and sizes; well‑stocked stand until cutting in 1945‑47 and windstorm of 1949. Sizes ranged from 2 to 8 inches d.b.h., with merchantable pulpwood, cedar pole, and post material predominating. Fairly well‑drained and good site.

Management History:

Undisturbed until partial logging in 1946‑47, which was followed by a good stocking of seedling conifers and a heavier salvage cutting of windthrown timber in 1949. Heavy timber removal 1946‑49:

30 cords spruce

85 cords balsam

15 cords tamarack

230 cedar poles

1200 posts

No cutting since. No additional cultural or other work performed. Reproduction of spruce, balsam, and black ash developing well, but cedar and yellow birch being over-browsed by deer. Some spots with too much alder or raspberry for satisfactory tree growth.

Future Plans:

No silvicultural work planned except some thinning of merchantable material in remaining balsam thickets, about 1970.

Present Volume:

About 235 cords of scattered and young merchantable material.

Growth Rate:

Estimated at 0.3 cord per acre per year.

Compartment V

Pond Swamp Conifer Block‑‑6.1 acres. Balsam fir, cedar with some spruce, white birch, and aspen lying along around upper trout pond and spring within Compartment I. All ages and sizes up to 12 inches.

Management History:

Logging in upper ends of swamp in 1946‑47 removed 28 cords (balsam, spruce), scattered posts, and a few poles. Salvage cutting in beaver flowage area in 1948. Black spruce planted in a few open spots, 1954.

Future Plans.

No cultural work except salvage of windthrow from time to time. Harvest cuttings on south and west edges planned in near future will require cable skidding because of springy ground.

Present Volume:

Scattered‑‑about 75 cords Growth Rate: No record.

Compartment VI

West side, open upland‑‑128.9 acres. Located on west side of Compartment I, Sprague Lake, and Wolf Creek. Contains three plantations (A) white spruce, (B) mixed Jack and Norway pine, and (C) Norway pine. Balance of areas under-stocked, with poor aspen and scattered pine and balsam fir reproduction. No merchantable volume.

Management History.

Plantation (A) established in 1939, (C) in 1940, and (B) in 1961.  Access road built in 1955 and 1957.

Future Plans.

Continue planting pine and spruce in open spots. Prune plantations in 1970; harvest Christmas trees in 1969. No merchantable volumes for growth estimate or other estimate until 1970.

Compartment VII

North side, Aspen‑Pine Understory Block‑‑82 acres. Scattered aspen which sprouted after 1931 ground fire, badly damaged by June, 1946 hailstorms, serves as overstory for white pine reproduction up to 12 ft. in height. Two hay fields totaling 7 acres (bordered with wildlife food shrubs) and about 8 acres of nonproductive swamp.

Management History:

Four plantations established in following years: (a) 1946, (B) 1951, (C) 1952, (D) 1954‑55. Ribes eradication in 1954‑55 and 1966; no thinning or stand improvement to date. White pine weevil control‑‑intensive‑‑1964, annual maintenance thereafter.

Future Plans.

Thinnings will be needed in plantation during next decade; release of white pine saplings under aspen during same period, after trees reach 15 feet or more and danger of weevil damage to tips has passed. Continue plantings and under plantings in open areas. Continue Ribes eradication again in 1976 and white pine weevil control by pruning.

General Forest Management Considerations

Utilization and Marketing

Timber stand improvement cuttings and thinning for pulpwood to coincide with fall demand for pine, balsam, and cedar boughs. Cut pulpwood from tops of sawlog trees when making harvest cuttings. Hire logging done by contract or piece cutters and sell cut products in order to make operating profit (rather than selling timber as stumpage). Keep list of buyers in files, and limit cutting to periods of best prices.

Fire Protection

Located 6‑1/2 miles from State Ranger Station at Minong and on accessible road. Fire on the property can be easily detected by state tower and controlled by state equipment. Road on east side, access to all parts of interior, and streams, ponds, lake, and swamps lend property facilities for fire protection not common to most areas. Essential fire equipment maintained: back and power pumps, hand tools, tractor, and plow.

Insects and Diseases

White pine blister rust control has been undertaken by Ribes elimination in 1935, 1943, 1954, and 1966. Should be done again at 10‑year intervals or if outbreak develops. Control white pine weevil by pruning tips of white pine reproduction until I5 feet in height. Observe for other insects, especially in Norway pine. Report to state forester and obtain control information if needed.

Agriculture

Twelve acres of open lands to be maintained for pasture or hay for beef cattle and saddle horses. Estimate carrying capacity of range, 10 to 12 head (if supplementary winter hay is purchased) without damage to forest reproduction. Watercress beds established and planted at springs. Small acreage of blueberry land burned over at intervals to maintain new canes.

Wildlife

The following measures have been undertaken to improve wildlife habitat: seeding of woods roads to white clover for Puffed grouse feed; annual planting of buckwheat‑sunflower food patches for sharptail grouse; establishment of variety of berry shrubs for wildlife food to persist above snow height; placing of houses for wood ducks along lake shore; establishment of two islands in lake for waterfowl resting and nesting. Other measures include maintenance of small openings and edges; application of new techniques as they develop.

Fisheries

Spring at upper end of first pond has been dammed with rock masonry to aerate water, trout‑rearing pens established below springs for raising fingerling rainbow and brook trout to release at catchable size in 3 trout ponds; bundles of brush, log rafts, log and rock deflectors established at effective spots in 3 trout ponds; Sprague Lake planted with brown and rainbow trout and bait minnows; regular harvest of bait minnows. Dredging of trout ponds and stream at inlet of Sprague Lake to increase depth and capacity for trout completed in 1967.

Recreational Development

Rental of guest cottage to trout fishers to continue as in past; new camping area developed on north side of Sprague Lake for tent campers at fee; sanitation and water facilities installed in 1957. Trout fishing permitted at special rates for club groups.

Amendments

The basic plan can be revised as needs develop. Revisions and new technical developments should be incorporated in Compartment Operations Record as a running record of various technical applications, management, and operating results.

Records

Wolf Springs Forest has been licensed by the state of Wisconsin as a Private Fish Hatchery and as a Tree Nursery, and certified as a Tree Farm by the American Forest Products Industries. If game birds are raised and sold as a crop, it will be necessary to obtain Game and Fur Farm license from the State. The property is also operated in cooperation with the Washburn County Soil Conservation District and with the Agricultural Conservation Program of the U.S. Department of Agriculture.
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