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PLAiTING ON THE SUPERIOR NATIONAL FOREST: DETERMINATION OF 

SPECIES, AREAS, PLANTING STOCK AND OTHER. DECISIONS NECESSARY 
FOR THE SUCCESSFUL ESTABLISTh5T OF PLANTATIONS 

INTRODUCTION 

Planting on the Superior Natioimi Forest offers irny diffi- 

cultios which must be surmounted in order to restock the areas where 

natural reproduction is not taking place. These difficulties are 

greater thai found in other egions and in order to secure successful 

plantations extreme care must be taken in every step of the planting 

program. The success of the planting program depends on a careful 

analysis and evaluation of al]. the factors affecting survival and de- 

liberate consideration of each step taken toward accomplishment of the 

goal. The preplanting decisions thus have a great part in determining 

the success or failure of all efforts of reforestation. 

It is the purpose of this thesis to present the information 

needed in or(ler to make possible greater success in planting programs. 

This is accomplished through the presentation of exist±ng standards, 

addition of more standards, and discussions correlating these standards. 

It is hoped that after reading this thesis the reader will be able to 

take the information herein and form the best possible planting plan 

for any area on the forest. 

The ntatorial in this thesis is drawn from both written texts 

and practical experience. 
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I. FLMTTING OBJECTIVES 

The following }ave been set up as the planting objectives: 

*"To re-establish a proper forest growth of valuable species on 

all areas capable of supporting the growth of valuable forest products 

which are not now productive or do not indicate the production of mer- 

chantable products on at least 50% or better stocking basis, but in 

full correlation of the use of the area for legitimate and higher co- 

ordinate or dominant purposes. ......... without exorbitant and unrea- 

sonaMe cost which cannot be fully liquidated.t' 

The above is a broad statement of policy covering the objectives. 

It is further defined as: * reforestation of denuded and devastated 

areas, conversion of brush and unmerchantable species, and sweetening 

of stands. Planting should be deferred in areas which it is expected 

will re-seed naturally within a five year period if the area is readily 

accessible or within 15 or 20 years if more or less inaccessible. 

* Region Nine, Office Circular S-Supervision, July 22, 1935. 
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PLANTING ON THE SUPERIOR NATIONAL FOREST 

II. DESCRIPTION OF FOREST SOILS AND TYPES 

The area covered by the Superior Uationl Forest is part of that 

area whose topography and soil were formed during the Glacial period. 

The gouging, scratching and depositing action of the glaciers is very 

much in evidence. 

In the northern part of the forest this has resulted in very 

rough topography, exposure of rock ledges, and the formation of thou- 

sands of lakes. In some places very little soil has been left and in 

others it has been deposited. Vhere it has been scraped away rock 

ledes and large beds of 1'oulders are to be found. As a general rule 

the depressions are rocky and the higher ground has soil sufficient for 

planting; sometimes deep deposits of soil, sometimes shallow. Most of 

the soil is a fine sand, although there is a range of soil tyoes from 

a mediuni sand to a heavy loam. Soils along the shore of Lake Superior 

tend to be heavier thsn those farther north. 

In the southern part of the forest the glaciers have left roll- 

ing sand hills. The so±l here may be classified for the main part as 

a fine sand. 

The Superior Forest has a wide range of forest types. The main 

species encountered aro: jack-pine, white pine, red pine, (previously 

called Norway pine), white spruce, black spruce, cedar, balsam, aspen 

and birch. Black spruce and jack-pine have a tendency toward pure 

stands and the puro stands are found as black spruce swamps and jack- 
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pine rock-ledge types; jack-pine is also found in open mixed stands. 

Vhite pine, red pine, white spruce, balsam, aspen and birch are usually 

found in mixed stands. Vhite pine tends to forni pure stands as it in- 

creases in age and overtops the other species. Aspen and birch stands 

with just a scattering of conifers are quite common. 

The pure coniferous stands are usually fully stocked and do not 

enter into the planting pcture. The mixed stands for the most part 

are not fully stocked. As regarding valuable species, white pine, red 

pine, white spruce and jack_pine*, the mixed stands do not average over 

forty percent stocking and in many cases are much lower. 

* Jack-pine is considered valuable due to the expected future increase 

in value. 



III STANDARDS FOR DETEPJIINATION OF AREAS TO PLANT 

A. Areas not Requiring Planting 

(a) Timbered acres 

(b) Planted acres 

(o) Non-productive swamps--water and marsh lands 

The non-productive sites include marsh land and land where the 

rock is so near the surface that the soil is too thin for good tree 

growth 
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Another type not named above should be considered. A large area 

along the shore of Lake Superior is composed of soil containing much 

shale roel:. There are several inches of soil and then a layer of shale 

approximately one foot in depth; beneath this is good soil again. This 

area is perfectly capable of producing timber and pulp but is so dif fi- 

cult to plant that it should not be considered a planting chance. Abxt 

150 trees per man day is all that can be planned for this area. 

13. Areas Requiring Planting 

(a) Non-stocked O-25 acres 

This includes brush land, burned-over land, and birch and aspen 

stands containing less than 25? of vaL.iable conifers. 

The above should be qualified somewhat. Birch and aspen on most 

sites deteriorate so much from heart rot before they become of merchant- 

able size that they are practically valueless. The few sites on which 

they are making satisfactory growth should not be considered planting 

chances. Also birch near settled coimunüties should be left for fuel- 



wood. 

Old burns are at present receiving considerable attention. Ex- 

perilnents are being made to determine whether plantations nade the 

spring after the burning occurs will become successfully established. 

I-t; is important to plant these burns as soon as possible for several 

reasons; first, the planting stock has a chanco to get above grass and 

weeds and thus does not suffer from Ttohoking, and secondly, the roots 

of the planting stock have better soil in which to grow, This latter 

fact is found true because soil tests for percentage of fine materials 

(a measure of available plant food) show that the fine materials rapid- 

ly are lost from the surface soil following a fire, This leaching 

takes place so rapidly that eight years after a fire a site which form- 

erly was occupied by white pine may be found no longer rich enough in 

soil nutrients to support any species except jack-pine. 

(b) Partially Stocked Areas 

Partially stocked acres are those containing between 25% and 50% 

valuaUe conifers. Such stands are in need of sweetening. It is not 

at present plaiined to plant acres having over 50% valuable species. 

Such planting would have very low priority on a forest where the plant- 

ing job is so large. 

Siniirnarized the following two planting jobs exist: reforestation 

of burned-over, denuded areas and brush land, conversion of aspen and 

birch to coniferous stands. 
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Priority Standards 

*The following priority standards have been 
?tset upu: 

1. Replants--planting to raise the survival of unsatisfactory planta- 

tiens 

2. Non-stocked areas 

3. Partially stocked areas 

It is desired that all plantations be carried through to suc- 

cessful plantations. This sometimes calls for replanting where trees 

have not survived. This type of planting has first priority. There 

plantations were obviously mistakes, such as some of those planted by 

CCC in 1933, this does not apply. Permission to drop any plantation 

must be secured through the Supervisor's office, 

Non-stocked areas are second in priority. These lands as has 

been seen consist of areas having no forest cover and those containing 

less than 25 valuable species. Of these the first job is to plant 

those having no forest cover. The areas having less than 25% valuable 

species offer a large and expensive planting job. In most cases a re- 

lease from the overhead canopr (birch ar. aspen) must be provided be- 

fore a successful plantation can be established. This job (at least 

a EG first release is needed) would cost several times as much as 

actual planting. 

*Superior Planting Handbook 
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IV. FLMTING RECOTAISANCE 

Planting rconnaisanco is the collection of information neces- 

sary in order to determine the locations to plant and the species to 

plant on these locations. There are two kinds of reconnaisance: ex- 

tensive and intensive. 

Extensive Planting Reconnaisance 

Extensive reconnaisane is the rough determination of areas 

that need planting. It deals with the areas on which planting could 

possibly be done, but is not exact. Such reconnaisance on the Superi- 

or merely consists of examining type maps and finding the areas covered 

with brush, grass, aspen, or birch. For every township a map colored 

to show such types is found in the Reforestation Atlas of the Master 

Plan. By examining these maps the forester finds where to look for 

planting chances, He must examine these areas closely before choosing 

his planting areas and species. 

Intensive Planting Reconnaisance 

Intensive planting recormaisanco is the careful survey of an 

area to determine the exact part of the area plantable and the species 

best adapted to this area. It is the mapping of the area according to 

types, determination of soil texture, acidity, or alkalinity, and all 

facts about the site relating to the selection of tree species. 



Field Work (Intensive Reoommisanoe) 

The equipment needed for this survey consists of: 

i two-chain tape, i staff compass,. i spade, and containers for 

soil samples. 

Two strips are run per forty. The area is tylDed according to 

timber symbols and density. For each type at least two holes are dug 

to secure soil samples. If possible two soil samples should be taken 

in the first foot of soil, one in the second and one in the third. 

About one-half pint of soil should be collected per sample. These 

samples are labeled according to forty descriptions, sample niiber ai 

depth. Thus samples taken from the first hole dug might road, 1WNW 

Sec. 2 TG4N R2W sample #1 depth 6e?, lOe', two feet, three feet. The lo- 

cation of the sample is shown on the SPRI (intensive reconnaisance form) 

by a cross and beside this cross is placed the number of the sample. 

It is very important that these labels be correct so that when the soil 

is tested it can be reoorded in the right place. ftf ter taking this 

sample the field party continues, the soil texture being checked every 

three or four chains by "feeling" the soil. 

On reaching a change in types the soil surveyor stops, draws in 

the type line and fills out the information called for on the SPRI 

forni. This information consists of, indicator plants and herbs, brush 

canopy percent, overhead canopy, ribes concentration, topography, age 

and amount of slash, age and amount of windfall, stumps, rocks, pre- 

planting clean-up necessary, and the information called for under grub 

survey. (This survey is covered later.) The type line is drawn in 



with a purple pencil and the location of soil samples marked and nuni- 

hered in red. 

After recording the above information the party is ready to pro- 

ceed to the next ty-pe. Then the forty has been completed information 

on priority rating, general discussion of planting, method of planting, 

ground preparation and observations on rabbit population are recorded. 

The direction of soapling or furrowing is indicated by arrows. 

A grub survey is run at the same time as the planting survey. 

One foot square holes are dug every two chains and the number of grubs 

counted. If there is one or over grubs per square foot in 50% of the 

holes, the area should not be considered plantable. The following 

genera of grubs are found and can be identified by use of a hand lens; 

Macrodactylus, Catalpa, Dichelanyx, Phyllophaga, Serica, and Diplotazìs. 

See appendix for chart of the genera showing their markings. 

In order to secure an accurate count on grubs it is necessary to 

run the survey before mid-sunimer as the grubs go deep into the soil as 

the soil dries out. 

Often on burns it will be found that very f ew or no grubs are 

present. If this is the case the reconnaisance party will not dig 

special holes for grub samples but will watch for grubs when taking 

soil samples. 

Office Work 

The field work has now been done and the soil samples must now 

be tested, and results recorded on the SPRI. The soil texture, indica- 
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ted by the amount of fine nterial in the soil is determined by the 

rapidity of settling method. 

The procedure for testing soils for percentage of fine material$, 

the indicator of texture, is as follows: 

1. Pass soils through an 18-mesh screen thus separatin it from the 

coarse material. 

2. A level spoon (coffee measure) of sieved soil is placed in a 

125 cc. bottle and 1/4 teaspoon of sodii oxalate added. 

3. The bottle is filled to the 100 cc. mark with water and the cover 

screwed on. 

4. The bottle is shaken vigorously for one minute. 

5. Allow to settle for one minute. 

6. Pour 60 cc. of the solution into a glass cylinder one inch in 

diameter. 

7. Place hydrometer in solution and read. The reading gives the per- 

cent of fine material. 

Before making any soil tests the water should he tested with the 

hydrometer. If the reading of the hydrometer for clear water is zero 

the direct reading may be used with soil solutions. If the hydrometer 

reads more or less than zero this amount must be added or subtracted 

from the results as the case may be. 

Value of the Intensive Reconnaisanco 

The value of this recorinaisance depends upon the previous knowl- 
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edge of the forester and upon the accuracy and thoroughness with which 

the information desired is recorded. 

On the Superior aro many acres which are very rocky and shaly. 

Those acres are on the margin as far as planting is concerned. Only by 

having had previous planting experience or by examining established 

plantations is the forester able to definitely tell what is, and what 

is not planting chance. The best chances will ho given high priority 

and the poorer chances low priority. It is essential that areas be 

accurately mapped and the priority correctly entered. If this is not 

done the survey has little value. Poor planting chancos should not be 

mapped as unplantable for they may finally be reached. For management 

purposes such chances must be known and a record of them available. 
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V. DETINATION OF SPECIES TO PLANT 

It is desired to plant each site with the most valuable species 

which is adaptable to each site. Species being planted on the Superior 

are rated according to value as follows: eastern white pine, red pine, 

white spruce and jack-pine. Most of the information needed in selec- 

ting the species to plant on any site has leen collected by the inten- 

sive planting survey. Such information as soil texture, cover canopy 

and ribes population are available. 

Soil texture is the principal factor which determines the selec- 

tion of species and is given more weight than any of the others. While 

texture is not the only factor arfecting the value of soil it is of 

prime importanoe for it is a measure of available nutrients arid of 

moisture holding capacity. A coarse sandy soil is poor because of the 

rapidity with which soil moisture is lost, and the scarcity of plant 

food material. A heavy clay is also poor soil because of poor drain- 

age. Between these two extremes are a range of soils with texture suit- 

able to iany species. The texture of a soil often completely elimi- 

nates certain species from planting consideration. It has long been 

known that jack-pine can grow on poor soils while white pine thrives 

on better soils. 

The following table is used as a basis for determining texture 

and the species adaptable: 
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Percentage of 

fine material Sou, class Reforestation possibilities 

Less than 5% coarse sand No profitable reforestation 

5-10% medium sand High light-demanding pioneer 
species. Chiefly jack-pine 
and black locust. 

10-15% fine sand High and median light-demand- 
Ing pines, chiefly red pine 
and jack-pine. 

15-25% sandy loam All pines, including toler- 

ant species such as white 
pine. 

25-35% light loam Hardwoods and conifers with 
meditn requirements for 
moisture and nutrients such 

as red oak, yellow birch, 
white pine and European 
larch. 

35 or more % heavy loam Conifers and hardwoods with 
high requirements for mois- 
ture and nutrients such as, 
white and Norway spruce, 
European fir, white ash, elms, 
basswood, beach, oaks, wal- 
nuts, and hickories. 

From the above table it is seen that judging by texture alone 

we would plant white p5.ne on a soil that tested 15-25% fine material. 

However, just because the soil tested say 20% does not mean that white 

pine would be selected. We must also consider the cover canopy and 

the number of ribes in 'the area. 

Most seedlings and transplants do well under partial shading. 

Tolerant species often do better under fairly heavy cover while in- 
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tolerant species require little or no shading. White pine, a toler- 

ant species does better under a cover canopy than in the open. This 

is undoubtedly due to the fact that it requires considerable moisture 

and sites with partial cover do not dry out as rapidly as sites with 

little or no cover. It is recommended that white pine be planted 

under a 35-60% canopy. Thus if soil samples showed 20% fine material 

and a cover of 40% very likely white pine would be chosen as the spe- 

cies to plant. If the canopy was more than 60% a preplanting release 

would be needed. If the canopy were less than 35% and the site in- 

clined to drouth red pine would be selected even though texture war- 

ranted planting white pine. 

The f o1lzing table gives the degree of cover in relation t0 

species to be planted: 

0-35% 35-60% 

jack-pine white pine 

red pine white spruce 

Although a site seems perfectly adapted to white pine it will 

not he chosen as the species if the ribes are too abundant. Any site 

containing over 200 ribes per acre should not be planted to this spe- 

cies due to danger of infection and the expense of eradicatien. Hay- 

ing a cover canopy is a protection against infection from ribes and is 

another reason that white pine should be planted under a canopy of at 

least 35% density. 

One more factor must be considered in selecting species: 

aspect and exposure. Due to the different moisture requirements of 
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species exposure is very important. South and west exposures dry out 

rapidly in the swmiier. Species such as white pine and white spruce 

cannot stand the amount of drouth as jack-pine or red ithie. Th1s does 

not necessarily iean that neither white pine nor white spruce should be 

planted on south and south-west exposures for texture and cover !ì& 

offset the disadvantage of exposure. Take a site which has a l5 fine 

ìaterial, 4 cover and a south-west exposure as an example of this. 

In this case wo have a possibility of planting either white pine or 

red pine. On this site red pine is the advisable selection as neither 

texture nor cover indicate a real good site for white pine, and are 

not sufficient to overcone the disadvantage of exposure. However, if 

the fine material tested 20% white pine would be the species selected. 

Tests have proven that the pH (measure of acidity or a1klinity) 

of all soils on the Superior is satisfactory for tree rov'th. Thus the 

pH does not enter into consideration of species to plant on this forest. 

However, tests of the pl! should be made from tïrio to time as a check on 

the above observation. 
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VI. DETEIIU NATION OF NUMBER OF TREES TO FLANT PER ACRE 

The nixther of treos which should be planted per acre is deter- 

mined by the forester while making the intensive planting survey. The 

following factors affect the rnmiber of trees which should be planted: 

amount of natura]. reproduction, implantable spots within the planta- 

tion, quality of the site and number of grubs. 

It is useless to plant a tree when it is not needed for stock- 

ing. The customary procedure is not to plant any tree within six feet 

of an established seedling of a valuable species. 

Unplantable spots within the plantable area consist of small 

sink holes which are wet all the time, rocky spots and clumps of very 

heavy brush. Such spots aro too small to have been mapped but will 

decrease the number of trees planted. On sites of low priority they 

may decrease the number of trees planted by as much as thirty percent. 

The quality of the site has a definite effect on the spacing. 

In order to secure a satisfactory survival, and a stand which will 

close within a reasonable time spacing must be closer on a poor site 

than on a good one. The following table gives the spacings recomr1ended. 

Species Site Quality Spacing 

Jack-pine medium to good 6'x6' 
It n t poor ßtx4t 

red pine medium to good STx8t 
t, t, T! It poor 

white pine medium to good 6'x8' 
1t CC poor G'x6' 

white spruce medium to good 6tx8T 
t, te te 

' poor 
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If the planting survey has shown grubs on the area the ninher 

of trees planted should be increased. It can be expected that survival 

villi be considerably lowered through the activity of the grubs. Where 

as high as 25% of the sample holes show grubs the spacing should be 

lessened so that 25% more trees are planted. Fortunately loss in the 

field is not likely to be as extensive as in nurseries for there the 

grubs start at one point and work right dovn a row. 
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VII. DETINATION OF NURSERY STOCK TO RECO1E1D 

Unfortunately the forester in the field is not able to choose 

the source from which his stock will come. Stock grown under condi- 

tions f ar different from those of the field must be accepted. The 

Eveloth nursery conditions however are well suited to the planting con- 

ditions of the Mesaba and Stony districts. Conditions in the nurseries 

do not even approximate those of the east end of the Forest. 

The forester does now have a chance to select the age of stock 

which is to be used. Nurseries on the forest have been developed so 

that for the last two years a variety of age classes has been avail- 

able. Plantations before these last years have been planted with l-O 

and 2-O stock. Failure of some of the early plantations is believed 

partly accounted for by the smallness and general weakness of the 

stock. 

The planting stock to be selected depends on the site and the 

species. When planting white pine, red pine or white spruce 2-2 stock 

should be recommended for poor to medium sites and 2-1 stock for meditni 

to good sites. A satisfactory survival of any age class of jack-pine 

is easily secured. Either l-O or 2-O stock is usually suitable. The 

2-O stock is the safest selection although 95% survival has been se- 

cured with l-O stock on poor sites. Jack-pine is by far the easiest 

species with which to secure good survival on the Superior. 

Then the stock arrives it should be carefully and severely 

culled and only stock that is sturdy and possessing a well-balanced 

ratio between roots and top should be planted. Securing good survival 
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on this forest is very dÍficu1t, except with jack-pine, and necessi- 

tates care in every step which may effect survival. 
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VIII. CONPLETI1\TG THE PLAITTING PLAN 

Having now decided on the areas, species, spacing and stock to 

use there now remains the planning of: method of ground preparation, 

method of planting and the season of planting. 

The method of ground preparation consists of scalping, furrow- 

ing, or no preparation. Just what preparation is necessary must be 

decided in the field. Wnere rocks are not too abundant and it is pos- 

cible to use a plow, furrowing should be done. Many areas hitherto 

believed unplowable could perhaps have been furrowed. Expernents to 

determine just where a plow can be used are needed also experimenta- 

tion with different types of plows. The possibility of plowing depends 

not on the difficulty of plowing but on the comparative expense of f ur- 

rowing or scalpirg an area. Where ground preparation is needed and 

plowing cannot he done this work must be done with the mattock. 

On many of the burns it is possible, even six or eight years 

after the fire, to plant without any ground preparation. An example 

of this is part of the Bruie burn. No heavy sod has formed, anri the 

grass is under 2?I in height. Under young aspen, which often after a 

fire gets a start before grass, frequently no preparation is needed. 

While making the intensive sur-voy such a condition should be noted for 

such places should be planted before the grass is farther developed. 

The mattock method of planting should be used on all areas ex- 

cept those which are very sandy and free of rock; on such the bar can 

be used successfully. Trees must be planted so that the roots are 

not doubled or bunched in order to rike sure they have a 
chance to grow. 
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As has been said before some areas on the forest are very hard 

to plant. Getting a large number of trees planted per man day should 

not be attempted for such an attempt will result in poor planting. Aia 

average of 200 trees per man day should be expected for these sites. 

Depending upon the difficulty of planting the forester should plan on 

from 200 to 800 trees being planted per eight hour man day. These fig- 

ures are meant to include all the mon on the planting operation not 

just the actual planters. 

No planting should be done in the fall of the year. A loss of 

up to 3, frequently occurs over the first winter to stock planted in 

the fall. Exainination of survival records clearly show that spring 

planting is best on the Superior. Most of this winter loss results 

from drying and frost heave. Stock planted in the spring is not nearly 

so susceptible to frost heave as the roots are deeper and have a firmer 

grip on the soil. It is quite possible that drouth losses in the win- 

ter are as great as those in the stnor; especially during winters of 

great cold and delayed snowfall. 
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SUMMARY 

In order to insure planting success planting must be carefully 

planned and executed. Before a planting plan can be properly f orned 

an intensive reconnaisance must be made in order to gather the facts 

necessary for forming the plan. With this reconnaisance information 

and the information given in this thesis it is possible to make the 

proper selection of areas, species, nursery stock, ground preparation, 

and planting methods. 

Planting areas are chosen according to the priority standards; 

the exact location and size of the plantable areas being determined 

by the intensive reconnaisance. 

The species to plant is based upon texture, cover canopy, 

aspect, and in the case of white pine on the n'ther of ribes present. 

Texture, except when ribes excludes white pine, is the primary factor. 

The age of nursery stock chosen depends on the species and on 

the quality of the site. 

Spacing of planting depends upon the species, quality of the 

site, and the presence or absence of grubs. The nber per acre 

should be increased directly in proportion to the nirnber of grubs pres- 

ent. 
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TABLES OF STANDARDS 

(taken from Superior Planting Handbook) 

Percentage of 

fine material Soil class Reforestation Possibilities 

Less than 5 coarse sand No profitable reforestation 

5-10 medium sand High light-demanding pioneer 

species. Chiefly jack-pine 

and black locust. 

10-15 fine sand High and medium light-demand- 
Ing pines, chiefly red pine, 

Scotch pine and jack-pine. 

15-25 sandy loam Al]. pines, including tolerant 

species such as white pine. 

25-35 light loam Hardwoods and conifers with 

medium requirements for mois- 

ture and nutrients such as 

red oak, yellow birch, white 

pine and European Larch. 

35 or more heavy loam Conifers and hardwoods with 

high requirements for mois- 

ture and nutrients such as, 

- 
white and Norway spruce, Eu- 

ropean fir, white ash, elms, 

basswood, beech, oaks, wal- 

nuts and hickories. 

Ribes Concentration 

Ro- No ribes 

Rl- Ribes scattered (1-24 per acre) 

R2- Ribes few (25 to 200 per acre) 

R3- Ribes heavy (201 to 1000 per acre) 

R4- Ribes very heavy (1001 or more per acre) 
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Degree of cover in relation to the 

species to be planted 

O-25% 35%-60% 

Norway pine white pine 

Jack-pine white spruce 

Species 

Common name Scientific naine 

white pine 

red pine 

jack-pine 

white spruce 

black spruce 

northern white cedar 

balsam 

aspen 

paper birch 

yellow birch 

Pinus strobus 

Pinus resinosa 

Pinus banks iana 

Pic ea glauca 

Picea mariana 

Thuja occidental is 

Abies balsamea 

Populus fremuloides 

Betula papyrifera 

Betula lutea 
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