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LOGGING BY STEAM.* 

The object of this paper is to present to those interested in the 

exploitation of forests an account of the methods of wire rope 

logging, generally or comprehensively called steam logging, in 

such a manner as to enable them to judge of the suitability of 
these methods to their own conditions. These methods, while 

having been developed largely during the last decade as regards 

efficiency, are by no means in infancy, but in vigorous youth. 

To find a reason for their being, the rapid westward and 

soutiward spread of our great lumber industry furnishes the 

clue. The progress from the Northeastern States westward to 

the J,akes brought to the logger no new problems. All difficul- 

ties could be overcome as in the past by main strength and de- 
termination; using axe, saw, animal and man, with snow and 

water as invaluable assistants. Moreover the labor was less- 

ened in that stumpage was cheap and only the best and easily 

available timber was logged. 

With the movement of the investor to the far West and 

South came great change in the question of supply and demand, 

and a call for timber previously considered undesirable or in- 
accessible. 

- In the West, trees were found of great size; men accus- 

tomed to pull twenty logs with a yoke of cattle were confronted 

with the problem of moving one log with twenty yoke. It was 
slow, cumbersome, expensive work, often very difficult, and 

where ground conditions were rough, in the absence of the great 

leveller, snow, exploitation was often impossible. 

* The above article was compiled from data secured by the Editor, and 
from personal investigation by Mr. Williams, who has just been appointed 
Forest Engineer to the Lidgerwood Manufacturing Company, the fore- 
most builders of logging machinery. 
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In the South the severest problem was that of the extensive 

swamps, impassable throughout most of the year, and holding 

immense stores of valuable pine, cypress, cedar and hardwood; 

again there were higher portions of the southern mountains 

where the conditions were too rough for animal hauling and the 
streams were not driveable. The experienced operator finding 

tried methods of the past unsuitable to the several new condi- 

tions, was ready to actively welcome new solutions of the diffi- 

culties, and upon the introduction of the steam logging engine 
lent energy and inventive aid to its improvement. 

EARLY DEVELOPMENT. 

The origin of the steam skidder, which in its various forms 

is the main topic here to be treated, may be found in the grant- 

ing to Mr. Horace Butters, of Ludington, Michigan, of letters 

patent for the first steam skidder. This original type of ma- 
chine was devised to get logs out of low, wet places, and the 

curious surface formations found in many of the glaciated re- 

gions of the Lake States, known as pot holes. 
Mr. Butters wisely foresaw the wide field possible to cover 

with his invention. Soon he replaced the Manila rope originally 
used by wire rope, and numerous important changes were made 

in the construction of the machine. 

In a circular in 1886 the possibilities of the steam skidding 

methods were first presented to the public. 

Like many other operators of the Lake States Mr. Butters 

foresaw the approaching depletion of that region of timber, and 

on investigation of the magnificent undeveloped resources of the 

South acquired holdings in the Green Swamp of North Caro- 
lina, where he foresaw the ideal conditions for the application 

of his invention. 

Cypress, cedar, gum and other swamp trees were becoming 

valuable; but their exploitation had been difficult and expensive. 

Cypress for months at a time often stands in water or mud; to 

haul it by cattle, horses, or mules was generally impossible. 

Along river, bayou or other waterway it was frequently dead- 

ened and on flood water poled to the open, and rafted to the 

market. This was a slow, trivial and unreliable process, more- 

- 
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over only possible on local areas; adequate log supplies could 
seldom be obtained for a continued period to fulfill the needs of 

the modern saw mill. Gum also rapidly coming into use pre- 

sented the further difficulty of not floating. 

This holding of Mr. Butters had, in common with many other 

Southern swamps, numerous waterways through which after 

some cleaning and dredging a scow would float. 

Here, in connection with the Lidgerwood Manufacturing Com- 

pany of New York, and their engineer, Mr. Spencer Miller, the 
first really effective type of cableway or overhead skidder was 

installed; this was mounted on a scow and worked through the 

various waterways made available; it was known as the But- 
ters-Miller type and one of these pioneer machines is still at 

work near the scene of the original installation. 

This invention was immediately adopted by the Suwanee 

Canal Company of southeast Georgia, placing three plants suc- 
cessively in operation on scows; suitable waterways were made 

for their passage by heavy dredges. 

This Butters-Miller type consisted of a two drum engine, one 

drum for the skidding line and one for the receding line, a light 

carriage suspended on suitable wheels hung from the overhead 

cable stretched from a tower on the scow or a nearby tree to a 

“tail” tree several hundred feet away in the woods; the skidding 
line passing from head block through dependent block on the 

carriage thence to the logs; the receding line through another 
head block, through idle sheaves on the carriage, thence to tail 

block slung to tail tree and back to fastening on the carriage. 
This contrivance was effective but had some drawbacks, two 

main ones being the time required to rig the cables, blocks, etc., 

at each new setting, and the pulling of slack in the skidding line 
to get it back from the carriage to the logs to be skidded, five 
and six men often being required for this; these and other minor 

hindrances have been overcome in the improved Lidgerwood 

Cableway Skidder of to-day hereinafter discussed. 
This overhead system was limited in scope of operation to a 

strip of 700 to 1,000 feet in width each side of the waterway, 

and thus necessitated great expense in canal construction, or 

waste of timber left in the woods. 
To overcome this Mr. William Baptist, of New Orleans, in- 
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vented the pull boat system proper in 1889; developing a boat 

that would pull one-half of a mile, and later building two others 

to reach 3,000 feet. The rights of Mr. Baptist were also acquired 

by the Lidgerwood Company. ‘This system made use of the 

tight rope; which was operated by a reverse link motion en- 

gine with two drums, of the same diameter. The pulling cable 

passes around these drums several times to secure proper fric- 

tion and the ends of the cable are coupled together by a small 
messenger rope passing through a block suitably placed in the 

woods, thus forming an endless line. When one side of this 

endless line is pulling in one or more logs on the ground, the 

other side is carrying the empty tongs, dogs, cones, etc., back 

to the stump. 

This system has now almost entirely been replaced by the 

slack rope system which does away with many of the difficulties 

experienced by the original method, the main being that variable 

lengths of haul were difficult, that two swamped roads were nec- 

essary, and that the unloading of the line interfered with the 

loading. 

The slack rope haulage engine has two friction drums, one 

drum is geared for power and holds the heavy pulling line, the 

other drum has high speed, and holds the lighter outhaul line 

which is a little more than twice the length of the pulling line; 

this line passes through tail blocks at the rear end of the haul 
and is fastened to the end of the pulling line; by this arrange- 

ment with friction drums variable lengths of haul are possible 

and the empty line is returned to the stump at high speed, thus 

avoiding unnecessary loss of time in operating. 

In 1891 or 1892 the Ruddock Cypress Company of Louisiana 

and also the Louisiana Cypress Company replaced the pull boat 

and canal by the railroad and skidded on a car, thus inaugur- 

ating the present method of railroad swamp logging which by 

reason of cheapness and efficiency has almost entirely replaced 

all other methods in those difficult conditions. 

Coincident with the southern movement of lumbermen was 

one towards the far west; here also were found new conditions. 

Steam was introduced; the main haul from sled road or wagon 

road, slide or stream was replaced by railroad. The difficulty 

of the skidding road was solved on the Columbia River by Mr. 
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Saldern who introduced a small Lidgerwood hoisting engine 
61” x 8”, with two drums, using a return or receding line on the 

upper drum. The initial experiment was here also very success- 
ful; from this he developed very extensive logging operations 

and his example has been followed to such an extent that there 

are now nearly 4,000 logging engines in use in the Pacific forests. 

These, besides the original type of a smaller yarder include the 

powerful long haul road and bull donkey engines, original in 

the West, but now being gradually introduced in the eastern 

mountains. 

SNAKERS. 

These early skidder types, it will be observed, were all intro- 

duced to overcome physical difficulties. 

In the Southern pine woods there are broadly speaking no 
physical difficulties; the ground is flat, railroad or log wagon 

can go anywhere, there are no rocks or cliffs, little mud, generally 

no underbrush. Common logging is cheap, easy and efficient. 

Then why the skidder? Because it is inanimate, does not die, 

eats nothing when it does not work, is unaffected by the weather, 

disease or insects, is constant and tireless, and gets cheap logs: 

in other words, there is money in it. 
The Semi-portable Snaker was the first type developed for 

use in the pine woods; this by Vanderbilt and Hopkins in south 

Georgia. It is a type, inexpensive and simple and still largely 

used by operators of small capacity. It consists of a one-, two-, 

or three-drum engine, mounted on flat car, which is run off on 

a short side track at each setting, with a spar tree at end; from 

this spar tree are slung skidding blocks through which the skid- 

ding lines are run to secure proper lead and the “rise” to the 

log, which is so advantageous in rough ground conditions. A 

mule or horse is generally used to return the line with the tongs 

on end to the log to be skidded, and when attached the engine 

reels the log. in to the track; it is here loaded by being rolled 
up on inclined skids or by line from an extra drum passing 

through a block suspended from an overhead guy. When long 

heavy pulls are made the spar tree is guyed to prevent its being 

pulled over. 

The principle disadvantages of this simple, cheap and efficient 
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equipment are the amount of time and trouble necessary to place 
and rig at each new setting which disadvantage diminishes as 
the stumpage per acre increases, or the desired daily capacity 

decreases. ‘To overcome this disadvantage Mr. W. A. Fletcher, 

a practical operator of Beaumont, Texas, about 1895, devised 

the Portable Pine Logger in its primitive form. 

This first installation of a new type consisted of separate 

Lidgerwood skidding and loading engines mounted on a long 

platform; loading and skidding booms in rather complex form 

were raised overhead with suitable blocks for leading the lines 
through. ‘The machine remained on the track during operations, 

being raised to allow empty cars to pass underneath by a system 

of engine-operated levers, and then blocked in running position. 
When to be moved to a new setting it was lowered to an ayail- 

able flat car and shifted by locomotive, or else by a line from the 

drum of the machine itself. This, as with the semi-portable 

machines, was a device for snaking logs, the line and tongs as 

before stated being returned to the stump by horse or mule. 

It was followed by the “Baptist type” built by Woodward, 

Wight & Co., of New Orleans, in which the general Fletcher 

principle was followed but construction of booms much simpli- 

fied. The skidding engine had three drums for pulling lines, and 

the loading engine two, one for loading and the other for 
spotting the cars. Baptist, also, early recognized the vital neces- 

sity of a swing loading boom, securing this by a direct acting 

steam cylinder, a primitive method that was soon improved ‘and 

is now found in only one modern type of machine. The Baptist 

type was raised to allow for passage of empties underneath by 

being pulled up a slightly inclined auxiliary track by the locomo- 

tive where it remained until all logs tributary to that setting 

were skidded and loaded. 

The “Dequede” was a similar portable type, with some modi- 

fications in the arrangement of the skidding boom, and with the 

loading boom swinging by an arrangement of ropes at the foot 

of the boom. It was raised into operating position to allow 

empties to pass by an arrangement of screw jacks operated by 

link belting from the skidding engine. 

The patents on these several portable machines were all ac- 

quired by the Lidgerwood Manufacturing Company, the va- 

- 
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rious details and general principles combined, modified, and im- 

proved resulting in the most efficient of all skidding machines 
for dry ground and short haul, the Lidgerwood Portable Logger 

and Loader. It is the standard, almost the only large capacity 

machine used to-day in the Long Leaf Pine belt, and for original 
investment and operating cost is by far the cheapest means of 

logging, be it compared with oxen, horses, mules, or other ma- 

chinery. 

The Portable Pine Logger in the newest form remains on the 
track when in operation; but is raised above the track to allow 

for the passage of empty log cars beneath, by four steam op- 

erated hydraulic jacks. It is built in several sizes with two, 

three, or four skidding lines, a loading line, a car spotting line. 

The loading and skidding engines are separate so that there is 

no interference in operating; further the skidding lines are on 

a boom separate from the loading boom; these booms are how- 

ever so located that the skidding lines bring the logs directly to 
the loading boom, thus not requiring rehandling as :s the case 

with forms having the skidding boom too far to the rear. 

All lines pull directly against guys instead of the boom or 

other solid part of the machine; a valuable, even necessary point 

for the long life of a machine; this elasticity is increased fur- 

ther by coil springs in the block hangers. 

The swinging of the loading boom is accomplished by having 

the engine mounted on a turntable; from two pony drums the 

skidding lines extend from the end of the boom to the skidding 

guys. Owing to this end control, the longer the boom the easier 

it swings; thus it can be constructed for logs of any length. 

These machines, as the name indicates, are mainly used in 

the southern pine belt; and are well suited to the conditions 

there met, and by proper modifications, to other flat, dry ground 

logging. 

In considering their financial efficiency, there is to be counted 

an original expenditure of from six to ten thousand dollars de- 

pending on the size of the machine. An average daily hauling 

capacity of from 20 to 35 M feet to each skidding line may be 

always secured, depending on the amount of timber to the acre, 

and various details of ground and labor conditions. 
From experience, this cost of skidding and loading, it is 
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known, will be from 50 to go cents per M feet in timber averag- 

ing 5 M feet or better to the acre, a figure that cannot be ap- 
proached by any other method known to the writer. Logs are 
most cheaply skidded in full lengths and cut at the mill, this has 

the further advantage of saving the waste usually occurring by 

the lack of judgment of the sawyers in cutting up logs in the 
woods. 

The daily cost of operating a three line machine of this type 
will have items somewhat as follows: 

Foreman, $4.00, $4.00 
Engineer, 3.00, 3.00 
3 Levermen, 2.00 6.00 
Fireman, 1.50, 1.50 
3 Riggers 1.50, 4.50 
3 Tong men, 1.50, 4.50 
3 Signal men, 1.50, 4.50 
2 Loaders, 1.50, 3.00 
2 Unhookers, 1.50, ; 3.00 
5 Mules, 1.00 5.00 
Fuel, water, oil, 6.00 
Cable and machine repairs, 5.00 
Retirement of cost, 2.00 

Total, $52.00 

This for a machine of average daily capacity of from 75 to 
100 M feet per day. 

The haul is best reduced to 800 feet, although scattering timber 

is easily picked up at twelve hundred feet or so. ‘The short 

haul in the flat pine land is no serious objection, as rail can 

be laid in any direction at will and at slight expense; three 

tracks to the section is the rule, generally followed in the pine 
belt with the best success. 

It is understood of course that all snakers are restricted in 

use to short hauls, because of the manner in which the line is 

returned to the stump—one thousand feet being the practical 

working limit to which a single horse or mule can return a line; 

two animals are sometimes thus used for longer distances, but 
this is awkward, slow and expensive. 

During the past year a portable snaker and loader has been 
introduced by the Russell Wheel and Foundry Company, well 

known as builders of logging cars. This machine uses the screw 

jack principle for rising to allow for the passage of empty cars 

underneath. The skidding lines lead from an A frame placed 
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diagonally over the body of the machine, and supported in opera- 

tion by side guys. The loading boom is stiff and generally 

adapted for loading full length trees. The main drawback to 

this type is in the comparative location of loading and skidding 

booms, they being so far apart that skidding must always take 

place from the front of the machine instead of in complete circle, 

as logs skidded from the rear must be dropped beyond reach 

of loading boom unless rehandled with snatch block. The stiff 

ioading boom presents the usual objections of such, which will 

be discussed in considering loaders. 

The Double Ended Snaker, as its name implies, snakes at 

both ends, although it does not load; it is a type of machine 

that as yet has been little used, although it undoubtedly has a 

good if somewhat limited future. There are two engines taking 

steam from the boiler mounted on the bed of the rear one. It 

is strictly portable, being self-propelling by a chain drive from 

the front engine. At each end there are two skidding lines and 

a decking line; these drop from overhanging booms which are 

steadied when in operation by two guys. The major points of 

advantage are the great portability, no locomotive being re- 

quired even for long distance movement. Settings may be made 

at frequent intervals along the track without loss of time as 

with other types, this loss being virtually reduced to the mere 

time of attaching and tightening guys; where the timber is 

thin this ability to make settings quickly is of extreme import- 

ance. 

As the logs skidded are merely decked along the side of the 

track, this machine must be followed by a loader. Whether this 

slight additional operative expense and trouble is more than bal- 

anced by other advantages will of course depend on the condi- 

tions in the operation in question. 

Machines of this type are built by the Clyde Iron Works and 

the Lidgerwood Manufacturing Company, the construction being 

on the same general lines, with detail difference mainly in boom 

support and block suspension; further the Clyde machine has 

small hand winches for guy tightening, while the Lidgerwood 

machine accomplishes this by changing the boom position by 

the engines. 

In very small numbers, various operators and others have con- 
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structed other forms of more or less portable snakers, generally 
utilizing features of the machines just described. ‘The design | 
of a somewhat novel one, named the Pearl River Logger of the 
Wilmot Machine Company is one of them. ‘This consists of a 

drum snaking engine and boiler mounted on a flat car, and ahead 
of it on another car is mounted a horizontal spar or boom, from 
which at intervals hang the skidding blocks. ‘There was no in- 
tention of loading with this machine, but simply to pull the 
logs to side of right of way. I am not aware that any plant was 
constructed from this design; the possible drawback is its cum- 
bersome size, and low hanging skidding blocks, thus lacking the 
desirable “‘rise” to the line necessary in proper skidding and deck- 
ing. This conception is simply mentioned to indicate the va- 
riety of design possible in this line. 

The Pond Snaker, so called because of its frequent use in 
pulling logs across the ponds or sloughs of the pine woods, is 

a light, inexpensive and under certain conditions, efficient ma- 

chine. It is very simple, consisting of a one or two drum en- 

gine with boiler, generally of twenty to thirty horsepower, which 

is mounted on broad tired wheels, or long runners or skids simi- 

jar to Coast yarders, and similarly pulls itself about the woods. 

Skidding blocks are generally hung to a tree for proper line 
lead in various directions and the logs hauled out of impossible 

places to the machine, from whence they can be taken by team 

or traction engine. ‘This type can very aptly be combined with 

the small portable sawmill, tie mill, or pulp wood cutter; the 

skidding being done direct to the mill, and when the area within 

reach is logged, the entire equipment by the power of the skidder 
is moved to a new location. 

As to the method of snaking in general, as previously said, 

it is a short haul method and therefore only suited to conditions 

where the vehicles of main haul, be they railroad, tram, wagon 
road, roading trail, or waterway, are placed close together. This 

is usually only the case in a flat country. It is not to be under- 

stood.that a snaking system is never of value in irregular to 

pography, for it often is, but its usual employment is as an auxil- 

iary for the shorter hauls or as a feeder or yarder to other 
systems. Since it is used in connection with animals for return 

of line, it is restricted to ground conditions where such animals 
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can go, therefore is not of use on very rough ground or where 

excessive amounts of water or of mud occur. 

For thin timber snaking is surely the cheapest method: the 

amount of auxiliary equipment required is small, the time and 

trouble required in making new settings are little, and there is 

general simplicity of operations. Ideally it is suited to the south- 

ern pine belt, to the hardwood river bottoms in the dry season, to 

the pine and hardwood forests of the Lake States, to the flat 
spruce forests of eastern Maine and the Provinces, and to a large 

variety of local conditions. Furthermore, as an auxiliary, it is 

a method of wide adaptability. 

CABLEWAY SKIDDER. 

The general principle of the cableway skidder, otherwise 

known variously as the overhead, suspended, swamp, cypress, 

Lidgerwood, and high-ball skidder has perhaps been gathered 

from the previous mention of the early form, the “Butters- 

Miller.” The subsequent development has been mainly in the 

line of greater portability, and in detail devices for slack pulling, 

guy tightening, main cable tension and in general engine effic- 

iency. 

To trace broadly this development to the most efficient type 

yet designed, the Portable Spar Skidder with swinging boom 

or with self-propelling device, may be of interest. 

The first cableway skidding engines, for railroad logging, 

were mounted on a flat car which, as with the semi-portable 

snaker, was run off at each setting on short spurs beside the 

main line. This obviously entailed considerable expense, but 

with properly trained construction gang, less than would seem 

on casual consideration. ‘The steel car with swivel trucks and 

ratchet jacks reduced the expense greatly. The method of oper- 

ation with it is, to lay at the selected setting, short lengths of 

rails properly spaced at right angles to the main line; the 

skidder on arriving at the setting is jacked up until the wheel 

flanges are above the rail face, the trucks are then turned at 

right angles and the machine pushed on to the short rail lengths 

to position in front of the spar tree. Obviously, considerable 

time is required to rig the head spar tree, and furthermore, care 
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must be used in its selection. The second step, therefore, towards 

portability was the placing on the skidder car of a steel tower 

or spar to replace the spar tree. This tower carried the several 

skidding blocks in permanent position, suitable support for the 

main cable, and bearing for the necessary guys to properly carry 
them to auxiliary drums or winches for tightening. Thus, with 

this spar skidder, the labor of rigging was eliminated, and the 

time required to make a setting greatly reduced. 

It will be readily understood that, both the tree-rigged and 

semi-portable spar skidders, log at each setting a circular area, 

the radius of which approximately equals the length of the main 

cable span; so that any area logged by this method would show 

recurring circular areas partially overlapping, and also small 
“wedges” of unskidded ground. The amount of this twice skid- 

ded, or unskidded ground would practically vary with the even- 

ness of the stumpage distribution, and be governed by the dis- 

tance between the settings; the choice of settings so as to secure 

all desirable timber with the smallest number of settings lies in 

the judgment of the foreman. 

Table Showing Area Tributory to Skidding Line of Given Length (Circle 

Skidding). 

500 15.5 
600 26. 
700 35: 
800 46. 
goo 58. 

1,000 a2. 
1,500 162. 
2,000 288. 

2,500 450. 
3,000 658. 
3,500 860. 
4,000 1,154. 
4,500 1,4 
5,300 2,025. 

The strictly portable spar skidder practically skids a continu- 

ous strip of constant width along the railroad, as it remains on 

the main line during operations, requires no prepared setting, 

and from the short time required to make settings they can take 

place at very short intervals. Various forms of portable cable- 

way skidders have been designed; those with loading boom 

provide for the passage of the empty log cars, as do the portable 

snakers, by jacking up and allowing them to pass underneath. 

- 
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The first important development in the cableway skidder en- 

gine design since the Butters-Miller conception was the intro- 

duction of the inter-locking and reversing device. This is a sys- 

tem of duplicate gears by which while the engine runs in positive 

direction only, and while at practically constant speed, the loaded 

carriage is brought in to the machine at a slow speed, suitable 

for proper skidding, and having been unloaded, returns to the 

stump at a high speed, thus avoiding unnecessary loss of time 

in operating. As the positions of the load and of the carriage 

at any moment are controlled by the tension of two lines, it is 

important that these lines be under delicate control and at the 

same time act in harmony, so that one is paying out automatically 

as fast as the other is reeled in; this is accomplished by the 
friction drums with the interlocking device. 

Slack pulling, that is pulling the skidding line towards the 

carriage so that the tongs may be carried to the stump free of 

the entire weight of the skidding line, has been the subject of 

much experimentation, and is now accomplished by two similar 

methods. Both of these require an extra or slack pulling drum 
on the skidding engine, this should have an automatic slipping 

friction so that while inter-locking with the other two drums it 

slips on excessive line tension. 

In both systems of slackpulling this drum carries a light slack- 

pulling line. In the spliced line system, the line passes from the 

spar block to the carriage of the “Butters-Miller” type in which 

is placed an extra sheave, the line passes over this and thence 

back the distance of the maximum length of slack required, at 
which point it is spliced or swiveled to the skidding line. It will 

be seen that if the skidding line be released and the slack pulling 

line reeled in, the tongs will drop to the ground, and be carried 
to the stump free of all weight or strain other than the length of 

line between the splice and the tongs. 

The second method makes use of the “Miller-Dickinson’”’ slack- 

pulling carriage. This patented carriage has a small drum in 

the rear providetl with three line compartments of different di- 

ameters. Here the receding line is attached to the end of the 

carriage as usual, but the skidding line proper passes around the 

drum a number of times in its compartment; the slackpulling 

line in its compartment is in the opposite direction, while in the 
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third a skidding extension line is wound, so that if the slack- 
pulling line be pulled the drum will revolve, thus winding in the 
skidding line and unwinding the extension or tong line; and 

inversely the pulling in of the skidding line winds up the ex- 
tension line. 

These slackpulling devices are savers of much time, usually in- 

creasing the machine capacity 20 per cent. and reducing the 

necessary labor of three to six men. The cableway skidding 

engine proper of the most efficient type is, therefore, one of 

three drums with inter-locking, reversing and slackpulling de- 

vices. 

In the complete cableway skidder of the more portable forms, 

as previously mentioned, additional engines or drums for load- 

ing, locomotion, guy tightening, main cable automatic tension and 

general utility purposes are provided. In a paper of this nature 

it would avail nothing to go into their details, and the knowledge 

of their existence is perhaps sufficient. 

Nearly every logging proposition presents peculiar difficulties 

or differences of its own, not only physical but due to labor 

conditions, or methods of general management or procedure; 

each presents a special engineering problem, and new features 

or combinations must be incorporated in a plant suitable for the 

work. 

The suspended system of logging has its limitations and suit- 

ability to various conditions; the system is, to be sure, a short 

haul system, its length depending on the height of the head and 
tail spars, and the maximum load; practically the working length 

is 800 to 1,000 feet on level ground, and increasing to a maxi- 

mum of 1,600 feet in regions of broken topography. 

As it is operated in the air it is independent of ground condi- 

tions absolutely; and is therefore eminently suitable to all rough 

or broken bottom, to woods with thick and tangled undergrowth, 

or covered with mud or water, or to other conditions rendering 
the ground impassable. In practice, it reduces the expense for 

swamping to a negligible amount. 

As a conveying or carrying system it is_especially suited to 

exploitation where small products like tan bark, pe wood, cord 

wood and faggots are to be gotten out. 
Under conditions where a snaking system might be used it is 
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often to be chosen; where the timber is small, where the stump- 
age is heavy, that is over 10,000 feet to the acre, and where logs 

free of dirt or grit are necessary. 

Considering its actual use and suitability to conditions, it might 

be said that it is the method almost universally used in logging 

the southern cypress and juniper swamps; there it will skid 

and load logs otherwise practically unavailable for a contract 

price usually less than one dollar per thousand feet. In the 

Louisiana cypress belt the tree-rigged skidder, as usually oper- 

ated, is expected to log a million feet a month, with an average 

crew of seventeen men, additional expenses being fuel, oil and 

general repairs. The best machine record for a day’s operation 

for this tree-rigged type the writer has in mind was 119,600 feet 

in timber that averaged over 500 feet to the log. It is here 

cited as a most exceptional showing. 

Further, the cableway skidder is the most efficient form for 

operators in the “Lake” hardwood and hemlock section, and in 

the pulpwood forest of the north-east. 

A light form mounted on suitable sleds or runners in broken 

topography will secure logs usually considered inaccessible; it is 

specifically of value in securing the scattered remnants in the 

mountains of New England, the Adirondacks, and the Appa- 

lachian region, standing on broken rough bluffs, and by the usual 

local methods unobtainable. 

In more permanent form it is extremely serviceable in trans- 

ferring logs across ravines, gorges, streams and other breaks in 

topography 

SiAcK Ropg SKIDDERS. 

Slack rope skidding, as briefly mentioned in speaking of the 

éarly development, is not in extensive use in the east and south; 

in the west is is practically the only system used. 

The complete skidder for this system varies in its form very 

much as does the cableway skidder; it may be merely the bare 
engine with the necessary blocks, cables and small fittings, or it 

may be completely portable, on self- propelling car with spar and 

loading boom. 

Slack rope skidding is primarily a long distance system; thus 
on the coast it is used for yarding to extreme hauls of 2,500 feet, 
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in pull boat logging for long hauls of one mile, and in mountain 

roading for several thousand feet. 

Required capacity in a slack rope system is obtained by haul- 

ing large loads rather than by making many trips; for the pur- 

pose of gathering suitable loads, side lines of various lengths, 
rope slings, chains with dogs or Shaw sockets ‘and similar de- 

vices are used. Another interesting detail device that has been 

used for swamp slack rope work is the Baptist cone. ‘This fits 

over the front end of a log and serves the same purpose as snip- 

ing, that is preventing the log from catching or hanging up on 

ground obstructions. 

The principle objection to the slack rope method where ground 

and timber conditions are suitable is the labor of changing lines 

to a new course; ordinarily in one course a strip of from 100 to- 

400 feet is skidded. In very long hauls therefore the practice 

often changes the slack rope system from a skidding to a main 

haul system by the use of a small auxiliary machine to feed it, 

and thus the method of roading is approached. 

Tur Roap ENGINE. 

The road engine is a slack rope machine but must not be con- 

founded with the slack rope skidder, for it does not go to the 

stump direct or by side line but simply hauls logs brought to it 
by other means, as teams, men, or the yarding engine. It is a 

main haul engine, that is it takes the place of tram, or slide, or 

flume, or sled road, and as such is seldom shifted but is semi-per- 

manent. In its largest and most permanent form it is the Bull- 

donkey of the Coast and is often placed at the mill itself, thus 

rendering railroad unnecessary, or is placed at the main railroad 

and replaces the usual spur road. 

In such cases, it is an equipment of some pretensions. Fine 

slides of fore-and-aft skid roads are built and where large log 

quantities are to be moved the road mileage construction cost 

may approach that of a branch railroad in similar conditions. 

The cost of the road will generally be in proportion to the amount 

of timber to be hauled over it. If only a small stumpage be tribu- 

tary, only impassable places in the selected right of. way will be 

bridged, skidded, or corduroyed; if a large amount is to be 
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moved ground conditions may be harmfully disturbed by re- 
peated hauling, and a continuous slide be desirable. 

Generally the better the road is the longer the possible haul, 

the greater the possible load, and the larger the number of trips; 
all factors in the capacity achieved. It will be seen, therefore, 

that a high constructive cost may mean proportionally a low op- 

erating one, per thousand feet. 

The road engine is generally a long haul engine, that is for 

hauls from twenty-five hundred to seven thousand feet; if longer 

pulls be necessary a battery of engines should be used. 

As with other wire rope engines it is the length of haul rather 
than the pay load that influences the required engine power. 

Capacity should wherever possible be secured by increasing the 

load rather than the number of trips. Here the excessive rope 

weight and friction, the large size of drums required to hold the 

rope, the large boiler capacity requisite for long hauls, are all 

factors necessitating great size and power of machine. 

For example an efficient engine for a haul of 4,000 feet should 

have a boiler at least 60” x 120”, with 10” x 12” cylinders, and 

would weigh from 16 to 17 tons; the plant complete with all 

ropes, blocks, curve rollers, etc., would represent an expenditure 

of five thousand to seven thousand dollars. 

The running expenses will vary primarily with the suitability 

of the road, or slide provided, and with the size and quantity of 

the logs; naturally cheapest logs are secured when a plant is 

operated to its full capacity. It is useless to attempt without care- 

ful survey of specific conditions, even an approximation of cost 

of hauling, but where conditions are suitable a saving over other 

methods will almost without exception be effected. 

As to results achieved, as before stated, they would depend 

primarily on the length of haul, nature of road and size of timber. 

For most efficient work a mile haul engine should pull at least 

5,000 feet board measure per trip, for shorter hauls smaller loads 

may be pulled and a good capacity still kept up. 

Running expenses will consist of wages of engineer, fireman, 

doggers, signalmen, chaser, etc., fuel, oil and water; cable, block, 

and sundry repairs; taken together they will sum up from 15 to 

2 
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30 dollars per day, depending on size of plant and working con- 

ditions. With suitable engine and other equipment the installa- 

tion and operation of the road engine is to the experienced a 

simple matter; although the road or slide permits ample oppor- 

tunity for exercise of judgment in selection of course and 
amount of labor to be bestowed thereon. 

The outhaul line, as in other slack line machines, must pass 

through tail blocks; furthermore it will often leave the course of 

the road and pass through the woods at some distance, thus to 

be out of the way of operations or to secure a better or (in the 

event of curves in the main course) a shorter line. A number of 

snatch blocks suitably slung on trees will in such event keep it in 

position and prevent entanglement on ground obstructions. The 

pulling line and load are kept in the proper route by suitable skids, 

shear logs, curve rollers or road spools. 

The load is composed of logs dogged in tandem; especially 

large, straight, and smooth logs usually being chosen for front 

and rear. Whether the front or rear log or both be attached to 
the pulling line will depend on the smoothness of the road, and 

whether the logs tend to run away whenever a down grade oc- 

curs. All dogs, chains, slings, hooks, etc., are sent back to the 

woods on a small boat or pig. 

In regions, as from Pennsylvania south along the Appalach- 
ians, where the gravity or partial gravity slide or skid road is 

used, the light road engine is a satisfactory substitute. The con- 

structive cost is lessened as such a careful continuous road is 

unnecessary; it need not be built to grade, therefore there is less 

cribbing, it may be straighter and therefore shorter, tow paths 

not being required further expense is saved, and where rough 
ground conditions occur that would be impassable for animals 

small difficulty is met. 

It is a satisfactory substitute for the branch railroad in small 
valleys or othér tributary areas where stumpage is found in such 

small amounts as to render allotted cost of such branch excessive ; 

or where extreme grades are encountered, or where ground con- 

ditions render railroad construction over-expensive. 

Compared with the spur or branch railroad or tram the road 

engine is non-destructive. The amount of small timber or low 

grade timber used in the construction of the requisite trail or 
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road is far less than with the spur railroad; this in a day of high 

values of even the poorest of forest products is of import. 

Further the necessary right of way is much narrower and conse- 

quently there is less merchantable or growing stock destroyed. 

INCLINES. 

The use of wire rope haulage on incline is one very familiar to 

mining engineers; in logging it is being used to a rapidly grow- 

ing extent in the mountainous regions. 

What is an incline? Simply a track up which a car is hauled 

by a rope wound on a drum. In very primitive form it is found 

in the Southern Appalachians, with wood rails, Manila rope and 

a wooden drum turned by animal power; thus pulling logs out 

of coves, gullies and over low ridges. 

The incline for logging purposes has generally regular steel 

rails laid as for a railroad, although general construction need 

not be so heavy, as the weight and pounding of the locomotives 

has not to be provided for. Usually at the height to which the 

load is to be pulled a hoisting engine of special design, large 

drums, etc., is placed. As resistance to wear is of greater im- 

port for this purpose then flexibility, a wire rope of six strands 

of seven wires each is generally used for haulage; to reduce the 

friction and wear on the rope, rollers are best placed between the 

rails for the rope to run on. But, as the wear is great, in any 

event a factor of safety of at least five on the maximum working 

load should be provided for. It may happen, especially on a long 

incline where the grade is slight, that the empty cars in them- 

selves have not sufficient weight to return to the end; in such 

cases a return line is necessary, passing from the engine to the 

incline and, through a block and thence to rear empty. This line 

obviously must be twice the length of the incline, but may gen- 

erally be smaller than the in-haul line. 

It is possible to haul almost any load up any grade by this 

method, engine of requisite power being provided; but it is the 

length of the Haul with apparatus now used, that presents the 

difficulty. It will be seen that there are three separate loads, 1. e.; 

the paying load, the logs to be moved; the constant dead-load, 

being the car-weight and friction, and the varying loads, being 

the weight and friction of the rope. When it is considered, that 
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one mile of one inch wire rope weighs over 4 tons, some idea of 

the difficulty of long hauls is gained. 

By the present method it may be said, that, with the semi-per- 

manent logging incline 14 miles of in-haul is the practical limit; 

the distance the load is moved, when it is dropped on the further 

side of the height as pulling over a ridge may be of course double. 

The longest logging incline the writer has in mind has a loaded 

in-haul of 8,000 feet and lowers on an incline of 4,000 feet. 

Longer inclines are best operated by a relay of engines. 

Changes in gradient are undesirable but of no serious import 

unless sufficient to stop the returning car, and thus render a re- 

turn line necessary. Curves, especially sharp ones, are very un- 

desirable, changing the direction of the pull, thus rendering curve 

rollers necessary and increasing the required engine capacity. 

There has been produced very recently an engine that elimi- 

nates several of the draw-backs of the present drop rope incline. 

This engine winds itself up the incline, pulling the load after it; 

the cable fastened at both ends being laid permanently between 

the tracks, passes around specially designed drums and is dropped 

behind. By this method wear and tear on the rope is reduced to 

the possible minimum; rope of much smaller size can be used for 

long hauls; less power, hence less cost of equipment, is required 

for moving the same load, return lines are never required and 

almost any length of incline is possible. 

In a general way it may be said, that, the operator having any 

large body or bodies of timber lying on the further side of a ridge, 

hill, mountain or other divide, or in a gulch, ravine, sag or deep 

valley, or any other similar site from which it cannot be hauled 

without prohibitive expense by the ordinary methods of animal, 

steam skidder, or locomotive; if this timber can be reasonably 

yarded at one or several places in large quantities or along given 

lines, the incline offers a possible and often cheap method of 

securing it. 

Furthermore, with a logging railroad, the practical operator 

finds 6 per cent. an unpleasant working grade, ten per cent. very 

undesirable and anything over 15 per cent. an impossibility. In 

many mountain regions there will be found breaks in the natural 

line of right of way, that will give these excessive or impossible 

grades that cannot be reduced without prohibitive expense. By 
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creating an incline on this portion of the line, this difficulty is in- 

expensively overcome. 

Again, in small brook valleys it is generally the custom to 

push back spur track as far as the grade will permit. This often 
leaves an undesirably long haul for the skidders, teams, or road 

engine in order to reach the extreme timber. If an incline were 

made of a further portion of the spur track this haul could be 

reduced to a suitable length, the empties pulled up and when 

loaded lowered to the locomotive waiting below. 

The man in the woods often finds his conditions producing 

difficulties often not duplicated elsewhere. The above generali- 

ties may perhaps serve as suggestions for practical application ; 

and a thorough knowledge of the possibilities of the incline must 

strengthen the opinion becoming general, that there is no tree that 

cannot be secured and no timber that has not a stumpage value. 

The following table is appended for reference in computing 

the strength of rope or engine capacity necessary for incline work, 

allowing for rolling friction; additional allowance must of course 

be made for weight of rope used. A factor of safety of six or 

seven should be allowed for use in inclines, as wear is usually 

great. 
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25 TASTE fie 497 II5 49° 1,516 
30 1634° 586 I20 501%4° 1,544 

35 19 1/5° 673 125 51° 1,570 
40 21 5/6 754 130 524° 1,592 
45 244 832 135 53%" 1,614 
50 26 1/3° 905 140 54% 1,633 
55 a8 5/6° 975 145 551° 1,653 

Sir 1,040 150 5014° 1,671 

65 33 1/t2 |” 1,108 155 574° 1,689 
70 35 1,156 160 5 1,703 
75 37° 1,210 165 58 4/6° 1,717 

38 2/3° 1,260 170 50% 1,729 
85 40% 1,304 175 60%4 1,742 
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Loc LOADERS. 

The log loader has resulted from the conditions attendant on 

railroad logging, in a measure to overcome physical difficulty, 

but more perhaps to save time and money. 

The simplest and cheapest way to load logs is naturally from 

the level, that is having the log landings, rollways or yards higher 

than the car bunks. This obviously, without uphill skidding, can 
only be the case when the trees grow at higher level than the rail- 

road, and can be drawn to suitable bank beside it. These con- 

ditions unfortunately seldom occur or can only be secured by 

unduly lengthening the haul. Split chains, drums, block and 

tackle, derricks, spiked skids and similar mechanical devices in 

connection with man or animal power had therefore usually to 

be resorted to, and at best were slow and costly. 

To Goodyear, of Pennsylvania, is owed the credit of producing 

the machine known as the Barnhart Loader, the first of its kind 

to quickly, cheaply and properly load logs. 

There are now made and used a number of kinds of loaders, 

they may be considered in three groups according to their manner 
of locomotion. 

(1) Those passing from car to car on the bunks or platforms 

as each succeeding car is loaded. Of this type are: The Barn- 

hart and the Marion, the American, the Rapid and many of the 

“home made” loaders. 

(2) Those remaining stationary on ties or rails and allowing 

the empty cars to pass through or under them, among this class 

are: the Decker, the McGiffert and the Parker. 

(3) Those self contained on their own cars and having no 

provision for the passage of empty cars. There are several types 

of the “American” built this way, and for divers reasons some of 

the lighter cranes are often used in this connection. 

Before reviewing the major points of construction and opera- 

tion of the various log loaders individually, a number of funda- 

mentals besides the method of locomotion, should be recognized. 
They are of vital importance in considering the selection of a 

loader for work of a certain class or kind, and ey and gen- 

erally are: 

(1) The length of the logs to ies loaded. Seemingly a truism 
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that long heavy logs will require a long boom to do proper load- 

ing, and obviously impossible to load eighty foot logs with a 

twenty-six foot boom. Swinging boom loaders with base con- 

trol are not suitable for long heavy timber; the longer the boom 

is the greater the strain with such control, and the limit of most 

machines is soon reached. On the other hand, a swinging boom 

with end guy control the longer the boom, the less the strain is 

in swinging and the better the work achieved. For very long 

logs therefore, as the seventy-foot spruce of Maine, of the eighty- 

foot of the longleaf pine belt, a suitable loader must have swing- 

ing boom with end guy control, or a stiff boom. 

On the contrary, for short light logs the most rapid and effii- 

cient work is done with a quick swinging boom of the Barnhardt 

type. 

(2) Is the loader to unload also? If this be the case a swing- 

ing boom machine with base control is requisite; thus with the 

Ameriean or Barnhart a skillful operator can place logs accu- 

rately thirty-five feet each side of the track and can unload 

roughly to dump or pond seventy-five feet on either side. As 

loader and unloader also, there is evidentlyy change of base 

between operations, therefore the machine should be one that can. 

be readily shifted to said bases of operation. 

(3) The kind of cars to be loaded is of importance. If the cars; 

are built for the operation in question, a loader which requires: 

track on the car top can be provided for, but if public railroad: 

stock were used, this would be otherwise. Where long logs are: 

cut, generally cars with Icng reaches between trucks are used, 

here unless special provision were made an overpassage loader 

would be undesirable if not useless. 

(4) The nature of the ground is a strong factor determining 

the proper selection; thus on rough, rocky or swampy ground 

where logs are lying promiscuously along the right of way and 

can be dragged with difficulty, a stiff boom is a great drawback, 

and under such conditions should be avoided. Again rough 

ground generally means an uneven, crooked track, and a stiff 

boom is again undesirable, as this irregularity is magnified in 

proportion to the length of the boom; the boom block and conse- 
quently the suspended load, will instead of hanging over the car 
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center be to one side or the other, making proper loading im- 
possible. 

(5) Slackpulling, that is returning the line and tongs to the 
ground, is an important point with loaders as well as with cable- 

way skidders, and one on which rapid loading largely depends. 
The methods of accomplisliing this are several, and are briefly 
treated under the individual machine descriptions. 

(6) General utility purposes, that is building tracks or bridges, 
wrecking, short distance skidding, shovel work, etc., are all func- 

tions that loaders can perform with varying efficiency and are 

points to be considered in the equipment of an operation. 

(7) Without going into detailed description, it is evident to 

any one experienced in the use of steam machinery that the 

greatest difference can occur in two machines designed for the 

same work and superficially the same. Logging machinery is 

generally subject to excessive strains and accidents; too much 

care cannot be taken in the selection of any such machinery, be it 

loader, skidder, or traction engine, log hauler or locomotive, from 

the point of view of efficiency in detail design. 

It is difficult to give briefly a comprehensive description of the 

various loaders most commonly used, but the following may per- 

haps bring out their major differences. All the present loaders 

as are the skidders, etc., are simply modified friction drum: hoist- 

ing engines, double cylinder and with the drums varying in num- 

ber, size, speed, etc., as their special functions may require; addi- 

tional devices for locomotion, jacking and slackpulling vary in 

the different types. 

The Barnhart loader, the pioneer, has gone through consid- 

erable development to reach its present state. Its prominent 

points are;a portable track which is laid on the car tops as pro- 

gress is made from one car to another, the machine pulling itself 

along by a wire rope attached to the end of the train. Older 

forms of this type required permanent rails on the car top. The 

engine, boom, etc., revolve in an arc of 360 degrees on a circular 

track. This use of chains gave a certain amount of slack and 

elasticity in the action, which was useful in unloading or in 

“slinging” the tongs, 7. e. slackpulling, but was a detriment to 

careful loading. In the most recent type “The Marion,” this 

chain control has been replaced by a geared circle similar to that 
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used in the “American” loader. The engine has governor con- 

trol; slackpulling is done by a pair of friction sheaves mounted 

on the boom. ‘These sheaves are driven by a light belt controlled 

by hand lever. Thus the great advantage of pulling slack of line 
as well as unwinding the hoisting drum is secured, and were it 

not for some liability of getting out of order on rough usage, it 

is the quickest and best of such devices. 

The American in operation and in principle is very similar to 

the new type of the Barnhart. Boom swinging as previously said 

is secured by revolution on a large geared circle, two frictions 

with gear transmission to spindle giving the motion. Thus the 

requisite strain as judged by the operator can be secured and still 

slipping and lost motion is eliminated. 

There are regular boom hoist and loading drums. The latter 

are provided with reverse face friction which permits them to be 

reversed, thus unwinding the line, and especially in the case of 

short booms and heavy tongs pulling slack efficiently. 

There are several models of the “American.” ‘The model “C” 
is designed to operate on portable track sections laid on the tops 

of the cars, either flat or logging, and the loader transfers the 

track from the front to rear as the work requires. The model 

“D” is a ground loader, designed to trail along the regular rail- 

road track, and can only be used where short, light cars are to be 

loaded, as they are lifted from the track and transferred ahead of 

the loader by it. Model “E” is similar but with eight wheels, 
making it especially suitable for bad tracks. It is however not 

as “C” and “D,” self-propelling. Model “F” is an especially 

heavy type similar to “C” being designed for track construction, 

ditching, etc 

Locomotion from car to car is secured by a second pair of 

frictions with gear transmission to axles and small center-flange 

wheels, thus readily traveling on the short section portable track 

which is picked up behind and placed in front as succeeding cars 

are loaded. With almost any swinging boom machine logs can 

be loaded with greater care and precision and require less cant- 

dog work or other labor than with stiff boom. The former points 

are vital where heavy loads are desirable or the cars are to be 

hauled over very rough track. 

The “Rapid” is a very simple machine, it has a stiff boom and 
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is mounted on long steel skids or runners, on which it pulls itself 
from car to car by extending a wire rope to the end of the train 
and reeling it in on a powerful drum. 

Numerous small operators have constructed loaders of small 
capacity by using simple hoists and mounting with wooden fram- 
ing on the principal of The Rapid, thus obtaining a cheap, and 
for limited conditions an effiecient machine. Various ingenious 
forms of swinging boom are similarly here found. 

The Decker and McGiffert loaders are similar in principal and 

construction. The engine, boom, and all working parts are 
placed in a platform high above the track. From this platform 

four curved legs with long feet reach down outside of the car 

clearance line and let the weight of the machine rest on outside 
ties or rail flange when loading. 

The McGiffert provides for locomotion by having four stilts, 
which by a system of gears, chains, wire rope and levers are 

forced under the machine, thus raising it off its feet. A chain 
and sprocket transmit the power for moving. 

The Decker differs by having its truck permanently on the 

track; on it are placed false rails inclined at each end to the real 

rails. The empty cars can thus pass over this truck, Ma 

through the machine. 

Both the Decker and McGiffert have stiff booms, although in 

recent form have a short steam cylinder connected with the boom 

on a pivot at its base. While this control is too erratic for a true 

swinging boom, it enables the boom end to be centered over the 

car on an uneven or curved track. These loaders being so high 

above the track, they are not to be recommended where the right 

of way is low, narrow or the track uneven. They are powerful 

machines and best suited for handling long heavy timber, are 

even occasionally used for snaking short distances under easy 

conditions. 
A slack pulling arangement on the McGiffert is rather novel, 

being a weight which slides on one of the boom legs; it is sus- 

pended by a small wire rope which passes over a sheave at the 

boom end, and is then spliced into the loading line, so that this 
weight exerts a constant pull tending to run out the loading line, 

and thus drop the tongs when the drum friction is released. 

An important point with both these machines is that they spot 
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their own cars and the attendance of a locomotive is not required. 
All types having stiff booms are more or less liable to damage 

rolling stock severely by the logs being dragged against the 

trucks, unless care is taken to place proper incline skids to pre- 

vent this. 

The “Parker” is of simple construction, generally with wooden 

frame and short loose gravity swinging boom. ‘The empties pass 

under it when in operation and when moved it rests on one of 

them. It is raised and lowered by four wooden legs being jacked 

by hand to the ground along side the track. 

As previously mentioned, various cranes are frequently used 

as log loaders. They are however, generally too heavy and slow 

of action for this purpose, except for very large logs. Further- 

more, being mounted on a permanent car only one car can be 

loaded at a time and then must be switched or must be picked up 
bodily and swung around the machine ahead of itself and then 

loaded. ‘They have great merit in being especially serviceable, in 

construction, wrecking, etc. 

Loaders of the types briefly described are used very largely in 

the northern, eastern, and southern states, there being of the types 

above described about I,000 in use, with perhaps 200 additional 

ones constructed by operators themselves. The “Coast” has at 

yet little use for the “patent” loader, the logs being of such im- 

mense size that they are generally rolled on the cars by a line from 

the yarding or other engine. 

The cost of these various loaders varies from $3,500.00 to 

$6,500.00, with the different models. There is less difference in 

the quantity of logs that can be handled daily with these several 

types of machines than there is with the incidental accomplish- 

ments and their actual suitability to various conditions. 

What is a loader’s efficiency? ‘This may vary naturally with 

the kind of loader, the character of the logs, the nature of the 

country, the rolling stock and skill of the labor. The longer the 

logs, within reason, the more feet can be loaded. Varying with 

the above factors a day’s work will run from 30,000 to 150,000 

feet. Presuming the initial cost of a machine is $5,000.00 and a 

daily capacity of 100,000 feet, the bill of cost should appear some- 

what as follows: 
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Binpineer,:.. 4's... hace RENEE riba fo vies $2 00 
‘Two : Tong-men,i's’:s Savor eee Me tae ceialts « 6 3 00 

Fuel, water, oil, repaints peo uments on ss 5 00 

Retirement. of ‘cost, si:4oieee ee ee: 2 00 

$12 00 

or a cost per thousand feet of 12 cents. 

The practical operator can estimate what the cost would be 

under given conditions by animal and man power, and compare 

accordingly, but he should not lose sight of the conditional ex- 

penses of such loading. The yards or roll-ways that have to be 

built, the expensive piling up of logs and the lengthening of haul 

to reach suitable loading ground; for with a steam loader logs 

may be landed anywhere along the right of way, and in any 

shape. Furthermore it will load logs in swamp, water, rocks, 

brush and other conditions where neither horse, ox, mule or man 

could. As with other logging machinery it is not effected by 

flies, heat or rain, and has no running expense on hotidays or 

shut-downs. 

GENERAL CONSIDERATIONS. 

The writer has endeavored to show the many advantages of 

wire rope logging methods, and further to cite the objections. 

The methods are not put forward as cure-alls there are very 

many conditions where none of them would be physically or finan- 

cially possible; furthermore there are many more where they 

would only be just as good, and desertion of the tried for the 

untried would be pure folly. There is in every case a necessity 

for careful study, judgment, experience and above all a compari- 

son with accomplishment under conditions as near as possible like 

the one under consideration. 
It must also be kept in mind that these mechanical systems are 

constantly improved, both in general plan and detail; they are 

young, the failure of five years ago is a success to-day, the im- 

possibility of last year may be a possibility next year. New con- 

ditions bring up new difficulties, and methods of solving them 

must and will be found. 
Again, the change in general economic conditions in this coun- 

try has recently been great; this in woods operations is reflected 



Logging by Steam. 29 

in greatly increased cost of labor, in its constantly lessening effi- 

ciency in increased cost of logging supplies, and in the final public 

recognition of stumpage scarcity and consequent increase in 

value. 
The labor difficulty is common to many of our industries, but 

its pertient features have been intensified in the woods. The man 

of energy and ability goes to the cities. The hardy woodsman 

of the north and west, that went in with the frost and stayed till 

the drive, is extinct; he had training and skill of a lifetime and 
intuition drawn from his fathers. Who has replaced him? 

Drunks that must keep away from some of the cities, foreigners 

of many kinds, and not to be forgotten in the South, the negro. 

They must all be bossed, pushed, told, and shown, petted, 

coaxed and paid without stint, and then they will not work. In 

other words, woods labor is both expensive and inefficient. 

Logging machinery is labor saving, furthermore the labor done 

about such machinery is not of the hardest physical kind nor 

need it be, outside of a small proportion of skilled. The men re- 

quired merely work levers, a signal, then tong or dog logs, ride 

a mule or look on, things that even a negro does not object se- 

riously to doing. Some trained men about a machine are, of 

course, necessary, for even engines built fool-proof are frequently 

severely tried. 

All this stress laid on the labor in question may to the non-user 

seem far fetched, but it is the second factor of importance that 

is forcing the tremendous growth of steam logging. 

The cost of animals and food supplies has been a strong fac- 

tor. The average logging horse or mule costs about two hun- 

dred and fifteen dollars, five hundred dollars a pair are com- 

monly paid, so that the operator in the pine woods for instance 

can sell his stock and for half the value secure a machine that 

will do the same amount of work. 

It costs fifty or sixty cents a day to feed per head, so that Sun- 

days, holidays, or other shutdowns are expensive luxuries; on 

the other hand “the idle machine has no expense. Live stock in 

the semi-tropical or tropica! climatic conditions is greatly hamp- 

ered by the excessive heat and insects; decreased efficiency and 

often loss of the stock occurs. Needless to say machinery is un- 

affected by weather conditions, disease, animal or insect attacks. 
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EFFECT ON THE Forest Furure. 

What are the effects of these methods of logging on the future 
of the forests; 1. e., on the seedlings, saplings or seed trees on 

the forest floor, or any other physical factor on which the per- 

petuation of the forest depends? 

The skidder, loader, road engine, are things of fire and steam, 

do they not bring great damage with them? Is it not axiomatic 

that next to man fire is the great enemy of the present forest or 

its likely perpetuation? The railroad, public or logging, makes 

a swath of fire through forest on plain or on mountain, not even 

the swamp escapes when drouth occurs. From the wire rope en- 

gine fire need never occur; the rankest carelessness only can 

allow it. The reason is simply that the machine is stationery and 

while sparks may be thrown and ignite adjacent litter, the num- 
ber of men working immediately about must soon perceive the 

ignition and can readily extinguish it. 

Every operator interested in the preservation of young growth, 
or immature trees, or trees otherwise left standing during ex- 

ploitation finds the damage done by the skidding, yarding, or 

snaking of logs very great. 

The different methods of steam slatduie naturally effect dif- 

ferently the damage done to young growth or standing timber. 

Steam skidding always proceeds in broken or continuous straight 

lines as the shortest distance from stump to place of deposit; 

thus a smaller amount of young growth need be removed than 

in skidding with animals which follows the meandering and there- 

fore longer road of least resistance or otherwise best passage. 

The wire rope skidding road is very narrow, being little wider 

than the width of the largest log to be skidded. With carts, sleds, 

or jumpers a wide way must be swamped or trodden and much 

young growth is destroyed or damaged. 
With the ground methods of wire rope skidding this damage 

is somewhat lessened and the suspended system reduces it to a 

possible minimum. With the log raised above ground it can 

safely pass over small growth of considerable height directly in 

the line of skidding. The tremendous damage done to the po- 

tential forest on steep slopes where the timber is generally secured 

by rolling, sluicing, picking or ballihooting can by this system be 

largely avoided. 
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The forests on steep faces of the character of the Presidential 

Range of the White Mountains, of the Southern Appalachians 

and many of the western ranges may thus be exploited without 

total destruction. From this point of view alone the suspended 

system should be of inestimable value to a management where 

the various methods of natural reproduction under seed trees 

are employed. 

In the end it may be found that in many places a clearing 

system and in other places a strip system would be the best 

method of regeneration. In both these methods the steam skid- 

ding system would be without any objection. 

Asa S. WILLIAMS. 

Wire Rope Table. 
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¥% 6.8 .22 6.55 1.31 Slackpulling line, construction line. 
7/16 7.1 .30 8.85 1.77 Construction line, little used. 

iy 7.7 39 11.4 2.28 Light return line, light loading line. 
9/16 8.8 50 14.5 2.90 Light skidding line, receding line for short 

slack system, loading line. 
5/8 10. 62 18 3.60 Regular skidding line for 1,000 foot snaking, 

regular loading line, receding line for 
. cableway skidders and general utility. 

3% 14.3 .89 25. 5.00 Skidding line for heavy cable-skidders, re- 
ceding line for extra heavy cableway and 
for slack line systems, 2,000-2,500 feet, 
heavy loading line, guys, main cable for 
extra light cableways, etc. 

Ye TS. 7 EPO BA 6.80 Slack line for long hauls, receding for 
roading, etc., light loading guys, portable 

. snaker guys. 
I 23.6 1.58 44. 8.80 Main cable for light cableway skidders, 

heavy loading guy, pulling line for long 
slack systems, roading, etc. 

1% 28.6 2.00 56. 11.2 Main cable for heavy cableway skidders. 
1% 34.6 2.54 67. 13.4 Main cable for log transfer, etc. 
13% 42.3 3.00 82. 16.4 Main cable for log transfer, etc. 
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List of Wire Rope Manufacturers. 

A. Leschen & Sons Rope Co., St. Louis, Mo. 
American Steel & Wire Co., New York, N. Y. 
Broderick & Bascom Rope Co., St. Louis, Mo. 
Jno. A. Robling Sons Co., Trenton, N. J. 
Hazard Mfg. Co., Wilkesbarre, Pa, 
Macomber & Whyte Rope Co., Chicago, IIL 
Trenton Iron Co., Trenton, N. J. 
Waterbury Rope Co., New York, N. Y. 
Williamsport Wire Rope Co., Williamsport, Pa. 

List of Wire Rope Logging Engine Manufacturers. 

Name. Machine Types. 

American Hoist and Derrick Co., McGiffert Log Loader. 
St. Paul, Minn. American Loader. 

Clyde Iron Works, 
Duluth, Minn. Decker Log Loader. 

Rapid Log Loader. 
Acme Skidder. 

Goodyear Lumber Co., Barnhart Log Loader. 
Buffalo, N. Y. Marion Loader. 

Lambert Hoisting Engine Co., Engines for pull boats. 
Newark, N. J. Engines for semi-portable snakers. 

Engines for slack line machines. 
Lidgerwood Manufacturing Co., Engines for— 

New York, N. Y. Inclines, pull boats, loaders. Road- 
ing and other long haul engines. 
Yarders, pond snakers, Pacific Coast 
and other special types. Semi-port- 
able snakers, slack line and cable- 
way skidders. Portable and self-pro- 
pelling snakers, slack line and cable- 
way skidders. 

Puget Sound Iron and Steel Works, Pacific Coast types of yarding and 
Tacoma, Wash. road engines, 

Russell Wheel and Foundry Co.  Skidder cars. 
Detroit, Mich. Portable snaker. 

Surry Parker, Parker loader. 
Pinetown, N. C. 

Washington Jron Works, Pacific Coast types, yarders and 
Seattle, Wash. roaders. 

Willamette Iron and Steel Works, Same. 
Portland, Ore. 

Vulcan Iron Co., Same. 
Seattle, Wash. 

Notr.—The above list includes the principal engine builders especially 
for logging purposes; there are also a number of hoisting engine com- 
panies that locally sell for loaders and light snaking a small number of 
engines. 
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Selected List of Operators Using Machines of Certain Tybes. 

Loaders: 

Barnhart: 
Great Southern Lumber Co., Bogalusa, La. 
Arizona Lumber and Timber Co., Flagstaff, Ariz. 

American: 
Little River Lumber Co., Townsend, Tenn. 
Minden Lumber Co., Minden, La. 

Rapid: 
A. J. Neimyer Lumber Co., Little Rock, Ark. 
Memphis Logloading Co., Memphis, Tenn. 

McGiffert : 
McCloud Lumber Co., McCloud, Cal. 
Haines Lumber Co., Duluth, Minn. 

Decker Loader: 
Danaher Hardwood Lumber Co., Dollarville, Mich. 
Mason Lumber Co., Gondsi, Miss. 

Skidders: 

Pond Snakers: 
Edwin A. Hallam, Macon, Ga. 
G. S. Baxter & Co., Jacksonville, Fla. 

Semi-portable Snakers: 
A. C. Tuxbury Lumber Co., Charlestown, S. C. 
Albemarle Lumber Co., Hertford, N. C. 

Portable Pine Loggers: 
Hilton & Dodge Lumber Co., Savannah, Ga. 
Sawyer & Austin Lumber Co., Pine Bluff, Ark. 

Double End Snakers: 
Aripeka Saw Mills, Fiveay, Fla. 
Stearns, Culver Lumber Co., Bagdad, Fla. 

Tree Rigged Cableway Skidders: 
Lutcher & Moore Cypress Co., Lutcher, La. 
Butters Lumber Co., Boardman, N. C. 

Portable Cableway Skidders: 
Waccamaw Lumber Co., Bolton, N. C. 

The above list is given for reference by letter or examination of various 
machine types. 



NOTES ON THE GIRARD ESTATE FOREST PLANTA- 
TIONS. 

The forest plantations on the lands of the Girard Water Com- 

pany are, in all probability, the most interesting example of re- 

forestation to be found in the United States. It is true that the 

Forest Service has planted trees on a much more extensive scale, 
and that these larger plantations will be finally of greater interest, 

but at the present time no other grove of planted trees in this 

country can be compared with the Girard plantations as a source 

of much desired silvical information. 

The lands of the Girard Water Company, near Shenandoah, 

Pa., include three adjoining areas aggregating 1,400 acres, sep- 

arated by public roads. Forest planting has been confined to 

the area surrounding the upper reservoir, and here nearly 250,000 

trees have been planted since 1881. Little has been done, how- 

ever, since 1899, for at that time, upon the advice of experts, for- 

est planting was practically discontinued, and efforts have since 

been centered in encouraging wild growth by a rigid system of 

fire protection. 

It was extremely fortunate for the profession that the early 

planting on this tract was characterized by the use of introduced 

species which are at the present time widely advocated for re- 

foresting cut over lands of the Eastern States. Between 1880 

and 1890, Scotch Pine, European Larch, and Norway Spruce 

were planted almost exclusively, and by what appears to have 

been a happy accident, these species were planted on a variety 

of sites which offer opportunity for the observation of compara- 

tive results. 

There is no intention to enter into any elaborate discussion of 

the silvical conditions of these plantations, but rather it is de- 

sired to state in general the striking features which appeal to the 
forester upon an only cursory examination of the stands. For © 

in these plantations, one can see, proven by actual experience of 

the trees themselves, the relative adaptability of important Euro- 

pean trees to the conditions of soil and climate of our Eastern 
Pennsylvania mountains, and in addition the comparative value 
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of native species which occur in both planted and wild stands, 

on situations identical to those planted with the introduced species. 
The most valuable information is furnished by the stands of 

Scotch Pine and European Larch. There exist on the property 

plantations of these species on two distinct sites. Near the reser- 

voir, there is an area of several acres from which the top soil 

was removed to furnish material for the construction of the dam. 

The sub-soil remaining is a sterile, coarse gravel. Here Scotch 

Pine and European Larch were planted, four feet apart each way, 

in alternate double rows, and at the same time, the same species 

were planted in the same arrangement on an adjoining situation 

identical in every way, except that the sandy loam surface soil 

remains. Conditions of exposure, drainage, and the like are 

similar. 

The growth on the above situations shows marked contrast. 

On the first site examination discloses that the larch has prac- 

tically disappeared, the few remaining trees being stunted and 

ill-formed. The Scotch Pine, however, presents a most interest- 

ing example of the value of this tree in the reforestation of the 

most unfavorable situations. At the present time, these trees, 

now 20 years old, are from Io to 12 feet in height. The remark- 

able feature of their development, however, lies in the fact that 

up to about 4 years ago, the average height of these trees would 

not exceed four to six feet. Since that time, there has been a 

marked acceleration of growth, culminating in an average height 

growth of about 2 feet during the the past season. On the sec- 

ond site the Scotch Pine has made uniformly rapid growth, and 

here the 20 year old stands will average about 25 feet in height, 

with a diameter breast high of 5 to 8 inches. The European 

Larch under these better soil conditions has even surpassed the 

pine and specimens were noted fully 4o feet in height and 9 to 

10 inches in diameter. 

Although the pine on the better situation has made a growth 

fairly comparable with other planted trees on similar sites, it was 

apparent that under the most favorable conditions it is improbable 

that it will attain the proper form development essential to a tim- 

ber tree, for the trees present the scrawny appearance character- 

istic of the older plantations of the Middle West. 

Norway Spruce and Catalpa also appear in the older planta- 



36 Forestry Quarterly 

tions, each in mixture with pine and larch, on good situations. 

The spruce has made very satisfactory growth and rivals the 

larch in development. The Catalpa, as might be expected, was 

a practical failure and demands no further consideration. 

The later plantations of White Oak, Scotch Pine, White Pine, 

and European Larch will not be discussed, except to mention that 

from observations of stands 8 to to years old, the White Pine 

seems to be superior to the Scotch Pine for planting in this re- 
gion on all but the most unfavorable sites. 

In general, therefore, it may be stated that the greatest value 
of these plantations lies in the fact that they establish definitely 
on an area entirely typical of the greatest body of denuded forest 

land in Pennsylvania, the relative value of certain European 

conifers on various sites. From the behavior of these stands, it 

may be stated that on the most sterile situations, planted Scotch 

Pine will survive and eventually establish itself in a position to 

make reasonably rapid development on areas adapted to no native 

conifer with the exception of Pitch Pine. On medium to good 

sites, this tree is surpassed by both European Larch and Norway 

Spruce, and from the appearance of the stands it is obvious that 

it is poor policy to use the Scotch Pine on such sites. On the 
poorer sites, on the other hand, both the European Larch and 

Norway Spruce will not thrive. 
Unfortunately, however, the plantations of Scotch Pine on the 

better soil do not aid us in determining the value of the theory 

held by many that the poor condition of this tree on good situ- 

ations in the Middle West is due to an inferior strain developed 

from the seed of ill-formed trees growing in poor situations in 

Europe. For the majority of trees planted on the Girard Estate 

were furnished by Middle Western nurserymen and logically are 

the same stock as is planted in that region. They do show, how- 

ever, that the poor form of this tree is due to some inherent char- 

acteristic other than to conditions of climate, but whether this 

characteristic will be manifested by all planted trees of this 

species in this country or can be eliminated by the proper selection 

of plant material, is still an open question. - 

The evidence in favor of the larch and spruce is positive, how- 

ever, and it may be assumed that there is no further need for ex- 

periment to determine the suitability of these two trees for our 
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wind-swept mountains of Pennsylvania. It should be borne in 

mind that conditions of altitude and climate are extreme on the 

tract on which the Girard plantations are located, and that in 

addition to a wind-swept elevation of 2,000 feet the region is 

characterized by the recurrence of destructive ice storms. De- 

spite the fact that all of these three species evidence damage 

from this source, the fact remains that each has shown remark- 

able sturdiness in resisting these attacks and in recovering after 
having been damaged. 

Paradoxical as it may seem, however, the Girard plantations 

rather discourage extensive forest planting in the anthracite coal 

regions. This is due to the inordinately great fire danger, the 

result of an ignorant, careless population and the manner in which 

the entire territory is gridironed by railroads. At first thought, 

therefore, it is extremely improbable that large planted areas 

could be protected at the present time. The tract upon which the 

Girard plantations are established has a most comprehensive 

scheme of fire protection. ‘The entire area is enclosed with a 

stone wall 6 feet in height and 2 feet wide, while the property 

is crossed by several cleared fire lines from 100 to 150 feet wide. 
A stream running through the length of the tract should also aid 

in the control of fires. In addition a watchman is always on the 

ground and during the fire season there are usually a number of 

laborers in the vicinity who would be available for fire fighting. 

In spite of all these advantages, fires occasionally spread inside 

the enclosure and can be confined only with difficulty. In view 
of this fact, the managers of the estate have abandoned the policy 

of forest planting. In the opinion of the writer, however, forest 

fire protection is a possibility and a more logical expenditure of 

money would reduce the fire-swept area to a minimum. The 

present worthless condition of the mountain lands offers no 

reason for the general exercise of great care to prevent uncon- 

trolled fires, but it is strongly probable that a movement toward 

extensive reforestation would result in a better enforcement of 

the laws of the State as regards the setting of fires, and in the 

full employment of the potentically ample machinery of the State 

for fighting fires. 

Jay F. Bonn. 
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The following additional notes on the Girard Estate planta- 
tions were furnished by Prof. H. P. Baker: 

The work of protection and planting which was begun in 1877 

on lands belonging to the Girard Estate has been carried out 

over watersheds approximating an area of 10,000 acres. “These 

lands were stripped of their timber at an early time in the de- 

velopment of coal and iron, and as with almost all such tracts 

in Pennsylvania fires ran over this ground every two or three 

years and sometimes annually. For instance it was estimated that 

in April and May, 1899, fires burned over 5,530 acres of land. 
The estimated value of the timber burned that year was $9,967.50. 

The two watersheds upon which most of the planting has been 

done are rather level table-lands ranging from 1,400 to 1,780 feet 

altitude. Springs arise here and there over the tract and the 

run off is being held in reservoirs whose discharge feeds the 

Shenandoah and Catawissa Creeks. 

In the planting, seedlings were used almost entirely and the 

cost of seedlings and plantings varied from year to year. In 

1899, 15,500 White Pine seedlings were put out at the follow- 

ing cost: Trees per thousand, $4.00; planting per thousand, 

$2.00; cost of trees per acre, $10.89; cost of planting per acre, 

$16.31. From what could be learned from reports of planting 

operations, untransplanted stock one year old was used almost 

entirely. Results after 30 years do not seem to justify even the 

small expense of putting out one year old stock. Much better 

results have been obtained where two or three year old trans- 

plants were used. A greater number of trees would be standing 

to-day greatly increasing probable returns if fewer but larger 

trees had been used originally. 

Of the various species planted the White Pine and European 

Larch have been most successful. The White Pine has shown 
great ability to succeed on very barren, burned over areas, re- 

sults seem to show that the European Larch must have a fairly 

good, well drained soil to succeed. The Scotch Pine, while mak- 

ing an excellent growth for the first 15 years is now failing 

rapidly, proving itself of little value except during early life. 

In November, 1899, two bushels of White Oak acorns were 

planted on a little over three acres of ground, The seed cost 

- 
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98 cents per acre and planting $7.07, making a total cost of $8.05 
per acre. Results have not justified the use of acorns. The 

dense growth of weeds and underbrush has greatly stunted the 

seedlings which have not made half the growth that Red Oak 
or Chestnut would have made under the same conditions, 

The wall is 6 miles in length and was built at a cost of from 

$1.25 to $2.80 per running yard. ‘This wall has been very effi- 

cient, not only in stopping fires but in preventing the entrance of 

trespassers who are responsible for a large per cent. of the fires. 

In several instances, however, fires have crossed the walls show- 

ing the necessity of either burning over the highways which 

border the walls or cutting away the brush for at least a rod on 

the outside of the wall. 

One of the watersheds enclosed in a wall has three broad fire 

lanes extending entirely across the tract from wall to wall. These 

lanes were at first made but Io to 15 feet wide. It was soon 

found that fires would leap across a lane of this width and that 

they were really of very little use. Gradually the lanes were 
increased in width until they are now 100 to 150 feet wide. 

These are burned over each year and within the past two years 

have been very effective in preventing fires. Several narrow 

lanes have been run through intervening spaces, but the Superin- 

tendent in charge states that these are of little value when a 

severe surface fire is running. 



MANAGEMENT OF SPRUCE AND HEMLOCK LANDS 
IN WEST VIRGINIA. 

If the practice of forestry is to be adopted by the lumbermen 

of this section they must be convinced that the new methods can 

be adopted without greatly reducing the financial returns from 

the lumbering. ‘This compels the forester to employ an ex- 

tremely simple system of management which can be applied 

without a large increased cost. 
In the majority of instances his efforts must be directed toward 

a satisfactory solution of tiie following problems: 

A. PLANNING THE LOGGING. 

a. Making of a systematic plan for the conduct of logging opera- 

tions. This requires a thorough acquaintance with the entire 

tract; and also a knowledge of engineering, and experience in 

logging operations. 

b. Provision for the leaving of valuable hardwoods as seed trees. 

c. The artificial reforestation of the spruce and hemlock sites. 

It is in this phase of the work that an experienced forester can 

secure the best results for private owners. To accomplish the 

most, the forester should have enough time to complete his plan 

before the cutting is begun. On tracts of 10,000 acres or more 

in extent hasty butchering cf the woods means a great loss and is 

most noticeable. 

A preliminary investigation should be made of the whole tract 

and adjoining holdings. Natural divides usually determine the 

area which can be logged with the greatest profit in one operation. 

Before lumbering operations begin, small outside holdings in the 

natural limits should be obtained, if they can be purchased at a 

reasonable price. There are two good reasons for such action. 

First stumpage price wi!l be cheaper if adjoining timber is bought 
before logging starts, second a better plan can be made for a 

solid tract and the cost of logging should be less under these 

circumstances. ; 
The question of the proper type of logging engines is an im- 

portant detail. Whether a straight connected or a Shay engine 
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should be employed cannot be determined until leveling along 

the creeks shows the necessary maximum grades. Straight con- 

nected engines should be used when these grades do not exceed 

5 per cent, but if there are 7 and 8 per cent. grades to overcome 

Shay engines are the proper ones for an up-to-date logging oper- 

ation. Especially if the heaviest timbered parts lie at the heads 

of the runs above a few steep pitches a Lima engine, able to get 

up these grades should be used. 

Another important consideration is that a cheaper track will 

answer when Lima engines are employed. Beside landings 

grades should be cut down to at least 5 per cent. to prevent the 

slipping of the log loader from its truck when loading logs. 

This point if often overlooked by logging superintendents. 

The log road should be finished or at least graded before the 

camps are started. Otherwise it is difficult to get supplies to 

camp, and the clearing of the right of way through the cutting 

entails unnecessary expenses. 

When the railroad is finished the cutting should commence 

at the head of the creek for several reasons. In the first place 

the slash, which is usually very heavy along the bottoms, is car- 

ried down by frequent floods destroying the track and bridges. 

If the cutting commences at the head such debris is caught by 

fallen timber below the cutting area and damage to the part of 

the railroad located lower down is prevented. Then again, the 

engine does not have to run through dry slash which reduces 

the fire danger. If the cuttings proceed from the mouth of the 

creek towards the head, the railroad track cannot be moved until 

the last log in that valley is loaded. This delays the taking up 

of the old and the laying of the new track, causes crowding of 

work and may even disturb the daily supply of logs to the 

pond, especially if the weather during that period should make 

railroading slow. When logging begins at the head of the creek 

the track can be taken up gradually as the logging works down- 

ward, and immediately relaid on some new spur which will thus 

be ready for usé as soon as the old valley is logged out. In this 

way, by careful planning, a logging concern can get along with 

a minimum amount of rails. A good superintendent will insist 

on having plenty of road ready. It certainly makes logging more 

independent in general, and special orders can easily be handled. 
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B. FELLING OPERATIONS. 

As regards cutting, in the existing types of Hemlock-Spruce, 

or Spruce-Hemlock interspersed with Beech, Maples, Birch, Cu- 

cumber, Ash and Black Cherry little can be done aside from close 

and clean cutting. 

During fall and winter when wages are lower the cutting of 
spruce for sawlogs and pulp prior to hemlock will prevent the 

breaking and burying of spruce by the heavy topped hemlocks. 

Spruce cut during the dormant period furnishes whiter lumber 

than when cut during the growing season. Throughout the peel- 

ing season, from May to the end of August, when wages are 

high and labor scarce, no skidroads need be cut, but the cutting 

and peeling of hemlock can proceed without delay, and the bark 

will dry much better when not shaded by spruce. 

Toward the end of the peeling season cutting of hemlock must 

be done with caution. It stops peeling first on south slopes and 

at the bottom of the creek, peeling for about one week longer on 

the tops of the ridges, especially when mixed with hardwoods. 

At noon it peels better than at any other time. After spruce and 

hemlock are cut the cutting of hardwood may follow as soon as 

the sap is down. 

On such cut over areas large piles of slash remain and the 
prospects are very poor that the few spruce or hemlock saplings 

left standing will develop into a future forest. Indeed, cutover 

Spruce and Hemlock lands in contrast to culled hardwood areas 

will never support a forest of any commercial value for genera- 

tions, even when fire is kept out. Comparatively small patches 

furnish the only exception to this rule. 

It is interesting to not how such stands would be managed 

in Central Europe. From the writer’s experience in the man- 
agement of similar stands located in the Karpathian Mountains, 

“Judeichs Bestandeswirtschaft” appears best adapted to the con- 

ditions. Under this system the tract is cut over once, utilizing 

all dead timber standing or down, spike-topped trees and per- 

haps the biggest hemlocks with the object of increasing reproduc- 

tion. For the next culling, five to ten years later, all trees would 
be selected whose rate of growth has sunk below the index per- 
cent. Probably a preparatory cutting would be made at the 
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same time, wherever the necessity for it existed, as practiced in 

the shelterwood method. After these cuttings, which occupy 

a period of transition, a new working plan for intensive man- 

agement would be prepared based upon natural regeneration 

methods, attempting to secure a mixed reproduction in such a 

way that little or no artificial reforestation would be necessary. 
In this country such management for large tracts as they are 

now handled, is usually impracticable. The writer believes, how- 

ever, that if portable mills of rather large capacity, say 15 or 

20 M feet per day were employed instead of large stationary 

mills cutting 60 to 100 M feet a day, practically the same style 

of cutting as now used in the Karpathian Mountains could be 

introduced in West Virginia. Big mills with their large invest- 

ments in equipment and in rails must disappear before meanage- 

ment of the present stands can be practiced. With a compara- 

tively small investment tied up in mills and railroads the forest 

can be constantly maintained in a productive condition and still a 

good interest percent on the original investment would he as- 

sured, 

On tracts where a clean cutting system is now practiced for 

the spruce and hemlock it is advisable to leave hardwood seed 

trees. The best species for seed trees which should be left are 

Black Cherry, Ash and Cucumber. It is not necessary to sacri- 

fice good merchantable trees of these species but defective or 

young trees ought to be selected. Under present conditions 

cherry especially is being cut down for the sake of one log while 

the rest of the tree is defective. Young trees are cut often into 

cross ties which practice cannot be too strongly condemned. If 

a tree of these valuable species is thought to be defective after 

a careful examination it is far better to leave it as a seed tree 

than to cut it for the small amount of merchantable matcrial ob- 

tained. 

Cherry reproduces very well and is an ideal admixture with 

spruce. Black cherry will come up just as thickly as Fire Cherry 

when seed treeS are present. The young cherry seedlings occur 

mostly in strips covering two or three acres. ‘The apparent 

reason for clumps of this shape is that birds, knowing the loca- 

tion of the old trees, fly from one to another and disseminate the 

seeds in the territory between. Another plausible explanation is 
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that surface moisture fostering the germination is better on these 

spots. Another fact in favor of black cherry is that the seedlings 
are not damaged by cattle, rabbits, groundhogs, frost, etc., as 

are the other hardwoods. 

C. ARTIFICIAL REFORESTATION. 

The first step to be taken in reforestation is to get rid of the 
slash which covers about two-thirds of the ground. ‘This is best 

done by burning over the whole area. An even burning should 

be obtained and the best time will be in the late fall before the 

leaves are packed together by rain or snow. Spruce soils with 

deep humus should be burned when the ground is frozen. Burn- 

ing in spring has several disadvantages. In the first place one 

cannot depend on a favorable time for burning, because, as a 

rule, there is no chance for a good clean burning until May, and 

perhaps not at all. This delays the planting of the seeds. Fur- 

thermore the ground looks black and the cotyledons of the seed- 

lings are too conspicuous and easily seen by birds. Experience 

in this kind of work is required to get a good clean burning with- 

out starting a forest fire. A windy day must be selected if there 

is considerable hardwood slash. 

A well burned cut-over area looks very inviting for a broad- 

cast sowing immediately after a spring burning. The first rain 

will wash in the seeds into the ashes which are often several 

inches deep. An experiment with Spruce, White Pine and Lo- 

cust showed that seeds sown in the ashes before rain are killed. 

Nine boxes were prepared, three for each species; one set filled 

with dry ashes one inch deep, with sandy loam as subsoil, repre- 

senting the burned area before rain, and another with bleached 

ash (ashes after rain), and the third filled with pure soil. All 

nine boxes were sprinkled with water every day. None of the 

three species germinated in the first set of boxes, whereas in the 

second set the seeds germinated almost as well as in the third 

set with the difference that the stem of the cotyledons did not 

have the turgidity of those germinated in pure soil. 

For planting a large area with seeds, the choice of the species 

(after the selection has been narrowed to those suiting the cli- 

mate) is governed by the price of the seeds. 
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Norway Spruce and European Larch were selected for seed 

on the tract. In buying seed it was found through bitter expe- 

rience that it paid to deal only with the most reliable seed dealers, 

as many dealers furnished nearly worthless seeds. For example: 

in the spring of 1906 50 pounds of Norway Spruce seeds from an 

Atlanta, Ga., firm had a germination percent of about one per 

cent. As the same man sold White Pine seeds in 1907 for $2.50 
per pound, while other places charged $3.00 to $4.00, ten pounds 

were bought from him. The seed had a germination percent of 

about 30 per cent. (85 per cent. claimed). Being dissatisfied, and 

writing him to that effect, he confessed that the Spruce seeds 

had been scraped together from several other places, and that 

the White Pine seeds were ordered from Germany. I mention 

these instances to caution other foresters who may have occasion 

to purchase seeds. This year (1907) about 500 pounds of Spruce 

and Larch seed of excellent quality have been bought from Josef 

Jenewein’s seed house at Tunsbruck, Tyrol, for 40 and 50 cents 
per pound. I recommend this firm for the purchase of large 

quantities of fresh seeds, of these species, providing the locality 

where the seeds are to be used has a similar climate to that of 

the Tyrolean Mountains. 
Returning to the broad-cast sowing, an experimental sowing 

on about 20 acres of burnt-over land proved a failure, and I do 

not recommend this method for two good reasons. First, be- 

cause the seeds are eaten by birds, and second, too much seed is 

needed—about Io pounds per acre. 

The eating of seeds by birds has been watched closely; dam- 

age seems to increase as the size of the bird decreases. Rob- 

ins do not eat seeds but like to build their nests on burned 

areas. One week after the sowing nothing but the shells of the 

seed could be seen. Some of the seeds had been painted with red 

lead, but these were eaten as greedily as the unpainted ones. 

Later, several holes were found where hundreds of seeds had 

germinated, the seeds having been carried there by squirrels and 

then been forgdtten. Part of the seeds were sown on the snow 

and on unburned patches, but without success, as even there the 

birds found them. In a word the success of broad-cast sowing 

seems to depend entirely upon the birds. 

The method of planting I advocate is to sow seeds in spots 
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about two square feet in area, made with a rake, and about six 

feet apart. Approximately 100 seeds are required for one spot 

and three pounds for one acre. One man can plant an acre per 

day. Three pounds of seed (Spruce and Larch) cost from $1.20 

to $1.50, which brings the cost per acre up to approximately 

$3.00. 

Over one hundred and fifty acres have been planted this way 

successfully. Black Locust seeds costing fifteen cents per pound 
from the Willadaen Nursery at Warsaw, Ky., were sown broad- 

cast in strips about one hundred feet wide and several hundred 

feet apart to keep the cattle off the plantation. Only about six 

pounds of locust seeds are in this way required per acre, so that 

the cost of planting per acre is about $1.00 including labor, reck- 
oned at the rate of 10 acres per day. The larch was planted 

singly between spruce, or in small groups on open places where 

no shade from hardwoods was to be expected. The seeds were 

carried by the planter in his pockets, one pocket being filled with 

spruce, and the other with larch seed. A corn planter which 

was tried did not work very well on account of the small size of 

the seeds. But if this difficulty were overcome the corn planter 

method would be good, although it cannot compete with the seed 

spot method, especially when the ground is wet. The proper ad- 

mixture of larch with spruce is about three-fifths of the spots 

sown with spruce and about two-fifths with larch. 

Even in the seed spots the birds do damage at first eating 

seeds left uncovered, and then biting off the cotyledons of the 
seedlings after the seed coats have dropped. Frequently I have 

noticed the tips of the cotyledon bitten off leaving only short 

stubs yet a bud often develops immediately on the top of the 

cotyledon stem and the plant survives. 

The planting of seeds in spots seems to be the proper method 

of reforesting burned areas in the National Forests, where dead 
timber renders the carrying of seedlings to the planting site diffi- 

cult, if not impossible whereas a man can bring a sack or two of 

seeds on a pack horse and carry them to the remotest localities. 

One man can plant on an average only about 150 to 250 seedlings 
a day or about one-eighth of an acre per day; while a man can 

put in an acre of seed spots in a day. It is thus by far the 

cheapest satisfactory method of reforestation. 
Max: ROTHKUGEL. 



EXTENDING A LOG RULE. 

When a stumpage contract specifies a certain log rule which 

does not include all the diameters sold, and when that rule is 

not based upon a definite mathematical formula or principle, its 

extension may become a very difficult task. A specific example 

of this arose recently in the litigation between the Houston Oil 

Company of Texas and the Kirby Lumber Company. 

In the stumpage contract between the Houston Oil Company 

and the Kirby Lumber Company, the former Company agreed 

to sell to the latter its yellow pine timber up to the amount of 

eight billion feet. The lumber company agreed to cut this timber 

to a diameter limit of 12 inches at the stump, and to pay for it 

according to the Beaumont or Herring Rule. By cutting the tim- 

ber to a 12-inch stump limit, necessarily a considerable propor- 

tion of the logs were less than 12 inches in diameter at the small 

end. The Herring Rule does not provide for a scale on logs 

of less than 12 inches, and the question presented for settlement 

to the Special Master who heard the case was, “What extension 
of the Herring Rule should be adopted?” 

The matter was one of great importance to both companies, 

involving many thousands of dollars a year in the stumpage set- 

tlements. 

The Herring Rule is not based upon formulae or diagrams. 

From the evidence of old-time scalers and lumbermen, and from 

the statement of the author, T. F. Herring, in the introduction to 

the rule, which was first published in 1871, namely, that the rule 

shows “the actual amount of lumber in boards or planks one inch 

thick which can be sawed from a round log,” it is probable that 

the values given are mainly “experience” values, and were based, 
to a great extent, on the results of sawing according to the some- 

what primitive milling methods which prevailed in Mr. Herring’s 

day. Measurements under the Herring Rule are taken outside 
the bark. The reason for this is that formerly most logs were 
scaled in the water. A distinguishing characteristic of the rule 

is that an allowance is made for the swell or taper of the log. 

This allowance is not nearly great enough, however, being only 
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one inch in twenty feet, whereas longleaf pine tapers at a rate 

somewhat exceeding one inch in ten feet. 
Since the beginning of its logging operations in 1go1, the 

Kirby Lumber Company insisted that the proper way to extend 
the Herring Rule below 12 inches is to use the Doyle Rule; and 

except for a brief period, the Doyle Rule was used for small logs. 
The manner of applying the Doyle Rule was the same as that of 

Herring, namely, the diameter was taken outside the bark, al- 

lowance was made for crooks in logs 24 feet long and under, etc. 

However, no allowance was made for taper in applying the Doyle 

Rule. In favor of Doyle as an extension of Herring the main 

argument urged was that the former is probably the most widely 
used and popular rule in this country. The arguments against 

Doyle as an extension of Herring were that the former is con- 

trary in every respect to the spirit of the Herring Rule. Herring 
gives relatively low values to large diameters and relatively high 

values to logs of diameters 12, 13, 14 inches. Doyle, on the 

other hand, gives relatively high values to large diameters and 
exceedingly low values to small diameters. The Kirby Lumber 

Company insisted on applying Doyle only to diameters under 12 

inches and Herring to diameters 12 inches and over, thus claiming 

the special advantages which each rule affords. 

In the following table are shown 24-foot and a 32-foot log 

(lengths most commonly cut by the Kirby Lumber Company) 

with values for diameters 16 to 12 inches given by Herring, and 

values 11 inches and under given by Doyle. 

Diameter Board Feet Board Feet 

Inches 24-ft. Log 32-it. Log 

Herring Herring 

16 218 299 
15 190 5 261 
14 164 226 
13 140 104 

Spe IQ 164 
Doyle. Doyle. 

II 74 98 
10 54 72 
9 37 50 

2 32 
7 14 18 
6 6 i, 8 

The above comparison shows that at the point where the Her- 

ring and Doyle scales join, namely, at the 11-inch diameter, there 
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is a very heavy drop, which is entirely out of harmony with the 

more or less uniform decreases shown in the upper part of the 

tule. For example, in the 24-foot log, descending from 16 to 12 

inches, the decreases in Herring are 28, 26, 24, and 21 feet; but 

when we change from Herring to Doyle in descending from 12 

to 11 inches, the decrease is 45 feet. 

As the proper extension of Herring, the Houston Oil Com- 

pany advocated the one made by Mr. R. Chester Davant of Beau- 

mont. Arguments in support of this extension were most inter- 

esting. The contract called for the Beaumont or Herring rule— 

that is, the Herring Rule as used in Beaumont and adjacent ter- 

ritory. Testimony showed that several years prior to the making 

of the contract Davant, who was a scaler in the service of the 

Texas Tram and Lumber Company of Beaumont, was called on 
by his employers to formulate an extension of the Herring Rule 

which would take care of logs under 12 inches. Davant, after 

experiment, adopted the Orange Scale as a basis, but made an 

improvement in it, namely, an increase of one inch in diameter 

for every 20 feet of length, to allow for taper. He tested his 

extension in the mill, found that it allowed for a saw gain about 

the same as that of 12 and 13-inch logs scaled under Herring, 

and recommended its use to the mill men of Beaumont. It was 

- adopted and used by the Texas Tram and Lumber Company, and 

by the Beaumont Lumber Company, both of which mills were 

subsequently purchased by the Kirby Lumber Company, at the 

time the contract with the Houston Oil Company was made. 

Thus, it was argued, Davant’s Extension became part of the 

Herring Rule. 
A comparison of the two rules, Doyle and Davant, as exten- 

sions of Herring, would seem to leave little doubt as to which is 

the.more consistent, as the following figures for a 20-ft. log in- 

dicate: 

Diameter 20-foot Log 

Inches §, Herring 

16 177 
15 155 
14 133 
13 114 
12 06 
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Doyle. Davant. 

II 61 81 
10 46 67 

9 31 54 
8 20 43 
7 II 33 
6 5 24 

However, in order to determine further the comparative value 

of Doyle and of Davant as extensions of Herring, the Special 

Master decided to make a mill test—to put through a sawmill 
a number of logs less than 12 inches in diameter and note the 

amount of lumber actually sawed out. 

This test was made at the sawmill of the Kirby Lumber Com- 
pany at Kirbyville, Texas. Extraordinary pains were taken to 

make it accurate and conclusive. The logs selected were required 

to be comparatively round, straight, and to have no defects visible 

from the outside. Measurements were taken outside the bark 

(difference between d. 0. b. and d. i. b is 4 inch). Two scalers 
were stationed at the top of the logway who measured the small 

end of the logs at their smallest and largest diameters. ‘The 

measurements were required to agree. The sawmill crew was 

put under oath to use its best judgment in handling the logs 

so as to get out of them all that they contained of merchantable 

lumber. In addition, two experienced sawmill men, selected by 

the Master, were stationed in the mill to watch the work. Each 

company was represented by attorneys and their experts. At 

the tail of the mill were stationed two lumber checkers who re- 

corded for each marked log its number and the dimensions of 

the pieces of lumber it yielded. These checkers were not al- 
lowed to communicate the results of their tallies to each other. 

The tallies of the checkers were required to be identical; in cases 

where they varied, by the variance only so much as one foot, that 
log was thrown out. 

All test logs were sawed into inch boards. The lengths sawed 
were twenty-four and thirty feet. Twenty-four-foot logs were 

put through both band and circular saws, but thirty-foot logs 

were sawed only on the band. During the four days of the test 

some 600 logs were sawed, but of these only 381 were included 
in the summary, most of them being thrown out because of slight 

discrepencies in the checkers’ tallies. 
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In spite of the extreme care with which the sawing was done, 
and the careful selection of logs, so as to get comparatively round 
and straight ones, there proved to be considerable variation in re- 
sults for individual logs of exactly the same diameter. For ex- 
ample, in 30-foot logs, 11 inch diameter, there was a variance of 
61 feet; 10 inches, 44 feet; 9 inches, 25 feet, etc. 

The results of this mill test are summarized in the table below: 

Diameter Sawed out Doylerule Davant rule Saw gain over 
Inches Bd. ft. Bd. ft. Bad. ft. Doyle Davant 

30-Foot, Band Sawed. 

6- 634 48 8 40 500% 20% 
7- 73%4 63 17 54 270% 17% 
Q- 934 109 47 87 132% 25% 
8- 834 8I 30 70 170% 16% 
10-1034 128 68 107 0 20% 
II-1134 157 92 129 71% 21% 

24-foot, Band Sawed. 

6- 634 36 6 31 500% 16% 
7- 7¥%4 48 14 41 24370 179% 
8- 834 63 24 54 1621%4% 17% 
9- 934 77 37 67 108% 15% 
10-1034 98 54 83 81% 18% 
TI-1134 122 74 100 65% 22% 

24-foot, Circular Sawed. 

6- 634 35 6 31 483% 13% 
7- 7%4 49 14 41 250% 194% 
8- 834 61 24. 54. 150% 11% 
9- 934 76 37 67 105% 13% 
10-1034 95 54 83 76% 14% 
II-£134 112 74. ICO 51% 12% 

Although many witnesses had passed opinions, more or less in- 

telligent, as to the comparative value of the Doyle and the Davant 

Extensions, no evidence produced had such profound effect as 

this mill test. The demonstration was regarded by the Master as 

satisfactory. A log rule which allowed for a saw gain of from 

51 to 500 per cent. could not be allowed to stand as an extension 

of the Herring rule. Coupled with the evidence as to the origin 

of the rule was the test which proved that Davant allowed for a 

satisfactory saw gain. ‘The Davant Extension was, therefore, 

recommended te the Court as the proper one. This finding of 

the Master the Court sustained, and the Davant has been since in 

use, to the great advantage of the seller of the stumpage. 

Epwarp A. BRANIFF. 



STRUCTURAL CHARACTERISTICS OF SOME PHILIP- 
PINE WOODS. 

Following are the results of an examination of the more im- 

portant Philippine woods, the study having been made by the 
aid of microscope and microphotography for the purpose of a 

thesis to obtain the forestry degree from Michigan University. 

The samples were taken from the collection exhibited at the 

St. Louis Exposition in 1904. They were macerated in a 20 to 

40 per cent. solution of hydrate of potassium, and also in hydro- 

fluoric acid, to soften the wood for sectioning, various other 
methods having been tried without satisfactory results. 

After the specimens had been softened the caustic potash in 

the tissues was removed by boiling them in water. From one 

to two hours was enough to accomplish this. Those found hav- 

ing a large amount of coloring matter were: tindalo, narra, 

supa, ipil, ebano, and a few others. After boiling in water the 

specimens were placed in go per cent. alcohol, from which they 

were taken as wanted for the microtome knife. 

In some cases celoidin was used to fill the cells in order to sup- 

port them under the knife, but it was found that in cases where 

sections were cut from samples softened in hydrofluoric acid 

this process was not necessary, so most of the sections were cut 

from samples going through the latter process. In sectioning 

both knife and wood were wet with 20 per cent. alcohol during 

operation. In all cases the thinnest obtainable sections, without 

rupturing the cells, were made and placed into absolute alcohol. 

Naturally soft woods gave thinner sections than harder woods. 

It was also found that under the KOH process cross sections 

could hardly be obtained without rupturing or making them so 

thick as to be useless for microscopic work. From samples 

passed through the hydrofluoric process cross sections as well as 

other sections could be made much thinner and still retain original 

cell structure. 

Before mounting the sections on slides they were taken from 

absolute alcohol and placed into a solution of safran and absolute 

alcohol over night. After taking off excess stain and allowing 
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nearly all alcohol to evaporate, balsam was added and cover 

glasses put on. In some highly colored woods the process of 

staining was omitted. It was found that safran was not the best 

kind of stain when sections were to be photographed, so Bis- 

mark brown was used in its place with better results in getting 
negatives. 

One thing of uncertain determination in the Philippine woods 

is the age of the tree, on account of the absence of marked yearly 

growth, yet in some of them a small demarcation line is noticed 

where a more vigorous growth commenced or a less amount of 
growth took place. As a rule most of the trees are hardwoods 

and of fine grain, making them very valuable. 

The microscopic sections show a marked variety of cell struc- 

ture, of medullary rays and pits, of wood parenchyma, of wood 

fibres, of tracheids, or spiral vessels. ‘The pores or pitted vessels 

also are in all manner of shapes, positions, and all sizes from 

hardly visible under microscope to plainly visible with unaided 

eye: . 

In some of these Philippine woods, as for instance in the Acle, 

the pitted vessels or pores are not well defined, while in the 

Palo Maria the pores are large elongated and well defined. Again 

we notice in the tangential section of the Narra the many small 

medullary rays, while in a similar section of the [pil we see the 

few large medullary rays. Molave again has small pores and 

almost not defined; and so each one could be compared to an- 

other differing either in one structure or another. 

In woods that show general annular growth a cross-section 

is generally used to identify them through the cell structure, but 
in wood not having this line of demarcation resource must be 

had to both tangential or longitudinal and radial sections. 
-In the cross-section the pitted vessels are used as a rule for 

identification. In the tangential section the medullary rays are 

the chief helpers. In the radial section the wood fibre together 

with the other points make a good marker for identifying woods, 

especially hard woods 

tr. Paro Marta (Calophyllum inophyllum, Linn. Fam. Gutti- 
ferae) ought to be a fairly strong, durable wood, moderately 

heavy; and that it might be inclined to warp slightly is shown 

by the wood fibres not all lying parallel to each other, but even 
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perpendicular to the surface. From its appearance and color, 

showing a fine grain it ought to take on a beautiful finish. 

2. Ace (Pithecolobium acle, Vidal; Mimosa acle, Blanco. 

Fam. Leguminosae) should be, on account of color and grain, 

one of the finest hardwoods, it having a rich dark brown color 

and a fine grain similar to our American and English walnut: 

The grain running straighter than in the Palo Maria, it shows 

that it ought to be heavy, hard and durable wood that ought to 

season well. 
3. Tinatpo (Afzelia rhomboidea, Vid.; Eperna rhomboidea, 

Blanco. Fam. Leguminosae) on account of being straight 

grained with an occasional piece of bird’s eye, ought to take on 

a fine finishing. It being yellowish red in color and also of fine 
grain, it ought to make fine lumber for cabinet-making the same 

as Acle and Palo Maria, or Narra. It ought to season well and be 

of a heavy, hard, durable and strong nature, especialiy where 

water does not affect it. 

4. SuPA (Sindora wallichii, Benth. Fam. Leguminosae) is a 

wood of dirty ochre-yellow, very similar to Ipil, but in Ipil the 

pores are distributed over the entire surface of the rings, while 

in the Supa they are more numerous at their termination and 

scarce in the other parts, the medullary radii fine and more 

marked than in Ipil. The Supa has as a rule a narrow streak of 

dark gray color grains extending along its entire length of ring, 

making the limits of the annual growth. It ought to be heavy, 

hard and fairly durable and should season well. It also could 

be used for interior finishing and furniture. 

s. Duncon (Heritiera sylvatica, Vidal; Sterculia nobilis, F. 

Vill. Fam. Sterculiaceae) is, as a rule, purplish red; it is a solid 

wood and the fibres very compressed and somewhat crossed, but 

fine and close grained. It ought to be very hard; hard to work 

and inclined to warp and check. However, it should be heavy, 

strong, tough, durable, a good construction timber where strength 

and durability are essential. 

6. Ipt, (Afzelia bijuga, A. Gray; Eperna decandra, Blanco. 

Fam. Leguminosae) is of a canary-yellow, but sometimes changes 

to a chocolate-color. The pores in this wood are like long curved 

cracks as seen in the longitudinal sections. The grain is usually 

straight and compressed. It should be hard and strong and 

Cd 



Philippine Woods. 55 

ought to take on a beautiful finish. It should be of great dura- 
bility, much more so than any other. 

7. Narra (Pterocarpus indicus, Wild.; Pterocarpus pallidus, 

Blanco, Fam. Leguminosae) is often called the Philippine ma- 

hogany, and is found in color red, white or yellow. The red wood 
was studied. The grain is rather fine but irregular, solid, very 

brittle, fibres united, being somewhat twisted in proximity to the 

pores. The pores are well defined. It ought to take on a fine 

polish. It should be durable, moderately hard; should season 

well and make fine furniture and interior house trimmings. 

8 MoLave (Vitex littoralis, Done; Vitex attissima, Naves; 

Vitex timoriensis, Walp. Fam. Verbenaceae) is one of the hard- 
est woods of a pale yellow color. The fibres are fine and com- 

pact, but cross-grained. The pores small and almost not defined 

at all, although plainly visible. It should be hard, heavy and 

brittle; subject to checking while seasoning. It ought to make 

a timber valuable for construction. 

9g. Esano (Maba bu-xifolia, Pers,; Diospyros nigra. Fam. 

Ebenaceae) is one of the heaviest woods, and this is borne out 
by its structure. It is compact, hard, brittle, and breaks obliquely 

in splinters and fibres. The sap is whitish and the heart wood 

black, sometimes with gray or yellow grain. It should be of great: 
durability, hard and strong, and it ought to take on a fine finish. 

10. LAUAN (Anissoptera thurifera, Bl.; Dipterocarpus thur-- 

ifer, Blanco. Fam. Dipterocarpeae) is straight but rather coarse: 

grained. Fibres not compact, porous more or less. It should be: 
light and soft, not as readily polished as others. It is not a dur-- 

able wood, should not be subject to checking. Its color is nearly 

white. It should be a wood good for light construction. 

11. Aprtone (Dipterocarpus grandiflorus, Blanco) from struc- 

tural appearances should be moderately heavy, hard wood, but 

not very durable. It may be somewhat subject to shrinking and 

checking, but on account of its reddish color it ought to be good 

for second class furniture. It is straight grained but rather 

coarse, with peres scattering. 

12. Guijo (Shorea guisa, Blume; Dipterocarpus guiso, Blanco. 

Fam. Dipterocarpeae) is a wood with fibres, undulating, strong 

and flexible. The pores are many and well defined. The me- 

dullary rays are wide, extended and the secondary rays fine and 
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close together, all plainly visible. It should be strong and flex- 
ible, light, hard, brittle, fairly durable. It may be inclined to 

warp some and check in drying. It is straight grained and of 

an ashy red color. It ought to be good wood for wheels and 
shafts. 

13. TANGUILE (Shorea talura, Roxb.; Dipterocarpus poly- 

spermus, Blanco. Fam. Dipterocarpeae) is a wood of very fine 

texture, with large numerous pores. It is rather brittle on ac- 

count of its short fibres. It is light and moderately hard and 
should not be very durable. It is of a reddish brown color. It 
ought to be good for light construction. 

14. Baracat (Zizyphus zonulatus, Blanco; Xylopyrus, Wild) 

is coarse grained, pores numerous. It is white to light brown in 

color and moderately soft. Would be counted as an inferior 

wood, not very durable. On account of this it should be useful 
only in temporary construction. 

15. GaLantas (Cedrela Toona) is of a reddish color, rather 
fine grained, somewhat compact. It should take a good polish, 

be moderately heavy, soft, and very strong, but quite durable. 

It should be easily worked. It may be subject to warping, but 

not checking or much shrinking. It ought to be a good wood 

if seasoned well for carving and cabinet work in general. 

16. AMuGNI (Odina speciosa, Blume; Cyrtocarpa quin- 

guestila, Blanco; Odina multijuga, Vidal. Fam. Anacardiaceae) 

structural characteristics show that it is a wood of brittle kind, 

fairly hard and heavy, quite strong, rather fine grained, moder- 

ately compact, with pores numerous and of regular size; medul- 

lary rays well marked and secondary rays hardly visible. Its 

color is reddish to dark red. It ought to make a good cabinet 

wood. 

17. Lausin (Parinarium griffithianum, Benth.) is of a fine 

grain, very compact, and should be therefore very hard, heavy, 

strong and durable wood. It is of a white and reddish color. It 

should be a good wood where durability is desired. 

18. BALAcBACAN (Shorea pohysperma. Fam. Dipterocarpeae) 

is coarse grained, loose and soft, but brittle. It should be mod- 

erately heavy and easily worked. On account of its reddish color 

and being easily worked it ought to be good for second class cabi- 

net work. 
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19. Mayapis (Anisoptera vidaliana, Brand; Shorea. Fam. 

Dipterocarpeae) shows coarse grained short fibres. "The wood 

is white and gray in color. It ought to be light, soft, and not 

very durable. Uses therefore should be in temporary construc- 
tion. 

20. LANETE (Wrightia ovata. A. Don. Fam. Apooniacae) is 

of a white color. Texture shows softness, compactness; pores 

scarcely visible. The wood should not be very strong, as it is 

very light. The softness and whiteness makes it not a good 

cabinet wood, but would do for box wood and light construction. 

21. PInE (Pino) (Strobus? Fam. Coniferae) is a compara- 

tively light wood, shows rings more marked than any other Phil- 

ippine wood. It is of a yellow color. It shows large resin ducts, 

short fibres, somewhat coarse grained, very much like American 

Southern pine. Comparatively strong wood, should be good for 

indoor finishing and light construction. 

C) H., GOR TA: 



CURRENT LITERATURE. 

H. S. Graves, in Charge. 

History of the Lumber Industry in America. By J. E. Defe- 
baugh, 1907. Vol. II, Pp. 655. Illustrated. Price $5.00. 

This volume, recently issued, deals with the lumber industry in 

the eastern part of the United States from its earliest history to 
the present time and is, therefore, of more interest to the forester 

than is Vol. I, which treats of the statistical side of the business 

and gives a resumé of the tariff legislation having an influence 

on the lumber trade (vide Forestry Quarterly, Vol. IV, No. 1. 

Pp. 27-28). 

Although this section of the country has furnished various 

classes of lumber to native and foreign markets, White Pine 

stands out preeminently because of the prominent part it has 

played in the history of lumbering in Eastern America, and the 

present volume is chiefly centered in the record of its exploita- 

tion, although spruce, hemlock and hardwoods are also considered. 

The author devotes the opening chapter to the settlement and 

development of New England, describing the first sawmills; 

former timber and mill regulations; prices and trade conditions. 

He then deals with early lumbering in Maine; logging methods; 

the Penobscot district; Eastern district, Western district; spruce 

and hardwoods, lumber inspection and statistics. 

The description of Maine logging methods is written from a 

popular viewpoint and is not of great interest to technical men. 

In a work of this magnitude it would not be amiss to discuss more 

fully the pulp interests of the State which play such an important 

part in its lumber industry; the conservative management of 

spruce lands held by pulp companies; the utilization of the hard- 

wood resources of the State; the various log driving associa- 

tions, and the extensive works they have installed to store and 

control the waters for driving purposes; the recent introduction 

of steam machinery for logging rough and inaccessible places, and 
the use of patent steam log haulers, which have made-rough and 

remote tracts accessible. The description of the various forest 
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districts includes the early inspection of lumber; lumber prices, 

and the class of material manufactured. The names and work 

of the pioneer lumbermen of the State are cited and the reader 

is given a clear idea of the gradual rise and decline of a great 

industry in that State. 
The chapter on New Hampshire is confined to the distribution 

of virgin timber in the State; early timber regulations; present 

timber resources and statistics from the census of 1900. 

The most interesting and valuable part of the Vermont history 

is that devoted to a description of the Burlington lumber market 
and to the “Burlington Inspection” of lumber. Fifty years ago 

it was the third wholesale pine market in the United States and 

imported large quantities of lumber, and although it is of less 

inportance to-day, no history of the White Pine industry would 

be complete without mention of this city and the system of in- 

spection developed there. 

Although the local lumber industry of Massachusetts ceased 

to be of importance more than one hundred years ago, consider- 

able space is devoted to it because of the complete records which 
are available. 

An interesting chapter is the one on forest legislation which 

brings together in a compact form the more important features 

of forest legislation since 1781. Because of its geographical lo- 

cation Boston always has been the chief center for the sale and 

distribution of lumber in Massachusetts as well as one of the 

great distributing points of the United States. In the beginning 

of the 19th century the trade had become of such size as to war- 

rant legislation in relation to inspection. This took the form of 

survey laws “by the terms of which all lumber received in the 

Boston district must be surveyed by a sworn surveyor”. ..who was 

obliged “to mark quality and contents on each piece with an iron 

stamp.” This system known as the Boston Survey has been 

modified at different times to meet changed conditions. The 

Boston Survey in force in 1906 is given in toto. 

The chapter on Boston also contains the records of the official 

surveys for a period of 44 years and interesting information con- 

cerning the market price of several kinds of lumber at different 

periods. The statistics submitted show that since 1856 Boston 

has been an importer rather than an exporter of manufactured 
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lumber, its exports of manufactured products of wood far ex- 
ceeding that of the raw material. 

The history of lumbering in Connecticut deals chiefly with its 
development py the early colonists, and cites some ot the laws 

passed by them for the regulation of the industry. The author 

gives an erroneous idea of the present status of the lumber in- 

dustry in the State when he says “the state contains little (forest) 

that is of much value for the manufacture of lumber.” Although 

there are no extensive operations within the State there are a 

large number of portable sawmills in operation, some of which 

cut several million feet of lumber per year. While lumbering 

will never be practiced on a large scale, the small millman is 

gradually becoming an important factor in the local timber mar- 

kets and this type of lumbering deserves a place in a history of 

the lumber industry of the State. 
The chapter on Rhode Island is brief, since the industry in that 

State is of little importance. The original forests disappeared 

many years ago and although about 37 per cent. of the State is 

woodland the greater part of the lumber used is secured outside 

of the State. 

New York, since early days, has been an important lumber pro- 

ducing and consuming State, and likewise some of its cities have 

been and are the greatest distributing points of the country. A 

review of the lumber industry of the State is given, including a 

list of the early sawmills and a description of the early methods 

of logging and of rafting lumber down the rivers to the various 

markets. Much space is devoted to a consideration of the lumber 

markets within the State and the chapter on New York City gives 

a detailed resumé of all the important happenings and changes in 

that market, from early times to the present day. It is especially 

valuable in that it brings together the inspection rules for the 

grading of lumber which have been in force in that market and 

from them one can readily see the changes in market conditions 

which have been brought about by the increased price of lumber, 

coupled with its growing scarcity. 

Albany, one of the oldest lumber markets in-the country, was 

practically the pioneer in the manufacture of machine-dressed 
lumber, and for many years was the largest wholesale pine market 

in America. This supremacy was due to its advantageous loca- 

- 
- 
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tion with reference to the Erie and Champlain canals and the 

Hudson River, and as the population drifted westward and water 

transportation was replaced by steam railroads, her importance 

waned, but she has left a strong impress on the industry because 

the early grading rules formulated by the Albany lumber trade 

were the forerunners of the Saginaw cargo inspection and of 

other inspection systems which were adopted in various parts of 

the country. 

Buffalo became of importance as a large lumber distributing 

center about 1850 and owed its rise to the fact that it was located 

at the western terminus of the Erie Canal, which waterway made 

the White Pine of the Lake States and southern Ontario access- 

ible to the Albany and New York markets. The Tonawandas 

surpass Buffalo as a wholesale and shipping center, but the latter 

still remains a greater general market. An interesting list of 

selling prices of White Pine lumber at Buffalo for the years 1862 

to 1907 inclusive are given, showing a 500 per cent. rise in value 

of 4-4 uppers, during that period. Culls show an increase of 375 

per cent., but the present grade of culls is lower than the culls of 

1862 and this advance has actually been 400 per cent. The grades 

of lumber recognized by the market have changed from three to 

twenty, or more, the new grades having been created chiefly from 

the old cull grade. 

The record of forest legislation in the State and the acquisi- 

tion of lands in the Adirondacks for a State park are considered 

at length. An important omission in this connection is the failure 

to note the law establishing a State College of Forestry in Cor- 

nell University, the first forest school in the United States, and 

the transmittal to the University by the State of a tract of 30,000 

acres of timberland in the Adirondacks which was to be used by 

the College as a demonstration forest for a period of 30 years 

and then returned to the State. Although this undertaking was 

abandoned after a few years, no history of the forest policy of 

the State of New York can be complete without mention of this 

important step taken by the State Legislature, especially as this 

demonstration was designed to show how lumbering and forestry 

work together. 
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The chief topics of interest about New Jersey are the short 

extracts from the early forest laws and the account of the organi- 
zation of the New Jersey Lumbermen’s Protective Association. 

Some 125 pages are devoted to Pennsylvania. A digest of the 

law relating to State reserves and forestry in general is given and 

chapters about the Philadelphia and Pittsburg markets give a 

comprehensive view of the activities of the lumber trade at those 

points. The history of the development of the industry at the 

great lumber manufacturing center of Williamsport is well treated, 

the text describing the first sawmills installed at this place; the 

names of the firms who built up the lumber trade; the organiza- 

tion of the Susquehanna Boom Co., and the present condition of 

the lumber interests in that region. 

The volume as a whole, contains much of historical value and 

interest, and it is gratifying that someone has undertaken the task 

of writing about early lumbering in the pine states before all of 

the pioneers of the lumber trade have passed away. 

The best parts of the volume are those dealing with the various 

changes in the lumber markets of the East, for the volume deals 

chiefly with the manufacturing and selling end of the industry 

rather than logging methods. 

It would be of more value to technical foresters had the author 

considered at greater length the present methods of cruising, 

logging and transporting timber to the mill, especially the develop- 

ment and use of railroads for logging purposes; the utilization 

of timber for pulpwood and destructive distillation, and the har- 

vesting of tanbark and other byproducts of the forest. Figures 

showing the change in value of the stumpage of the various spe- 

cies considered, would be of much interest. "These features are 

all so integral a part of the industry in the region considered that 

they should be given more space than the author has allotted to 

them. ‘ 

The work is a worthy contribution to forest literature, and the 

author is to be congratulated that he has brought together in book 
form so much valuable information heretofore inaccessible to the 

general public. 

“ae OB. 
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Biennial Report of the Forestry Commission of New Hamp- 

shire for the years 1905-1906. Concord, N. H., 1906. P. 276. 

This volume contains the report of Chas. A. Lyford on forest 

conditions in southern New Hampshire. ‘This is one of the most 

thorough and valuable discussions that has ever been presented 

in a state report, and should be in the hands of every practicing 

forester or woodland owner in the state. The essential facts are 

given relating to the characteristics of all the common forest 
types and commercial trees in southern New Hampshire, with 

suggestions for proper forest management of different stands. 

Tables of volume in board feet, based on diameter and height, 

prepared from mill tallies, are given for white pine, red oak, 

paper birch, and hemlock, and cubic volume on diameter and 

height for red oak, paper birch, hemlock, second growth spruce, 

and popple. 

Graded volume tables showing the percentage of timber of dif- 

ferent grades from individual trees, based on diameter, are shown 

for white pine. The relative value is discussed in tabular form 

for different sizes for all the species measured. The final tables 

show the yield per acre possible for white pine in board feet on 

three qualities of soil, and the financial returns possible under dif- 

ferent conditions of market value and interest. 

The report of the commission calls attention to the inception 

of a policy of state forest reserves by the acquisition of a tract 

of land on Mount Monadnock of some 600 acres through the gen- 

erosity of persons interested in preserving the timber for scenic 

purposes. The state makes no appropriation to purchase re- 

serves. The workings of the present fire law are commented on 
but is is agreed that the system needs the direction of a central 

authority, who shall act as chief fire warden, to secure most 

effective results The report shows a healthy and progressive 

condition of public sentiment in the state, from which concrete 

results should follow. 

EL EI 

Quarterly Journal of Forestry. Vol. II, No. 1. London, Jan- 
uary 1908. 

An article in this issue entitled ‘Taxation of Woodlands” 

reveals an interesting condition of taxation. The forest and 

other real property of the kingdom is, under existing laws, 
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called upon not only for local and county taxes, but for national 

expenses as well. The basis of valuation differs in that the 
rent value of the property is used, and not its sale value. All 

property, including woodlands, is assessed on a basis of the net 

rent or income theoretically obtainable from a tenant,—except 

that in case of woodlands the local board of assessors may take 

the net annual income derived from the production of fire-wood 

or “underwood” as the basis of the assessment. No attempt is 

made, as in continental countries, to base a valuation upon the 

net yield from the production of large timbers, figured according 

to compound interest calculations of cost and profit, and as the 

whole matter is left to the local board, the alternate choice, that 

of assuming the possible income derivable from a tenant, on the 

basis of wild land, is the one in common use. 

Such a valuation would seem a very reasonable practice in 

comparison with our method of assessing standing timber an- 

nually until cut. Should the recommendations generally advo- 

cated, that woodlands be assessed for land and timber separately, 

and the tax on timber be deferred till the product is cut, be 

adopted, the resulting tax would compare favorably in point of 

equity with the present system complained of in Great Britain. 

The same evil would remain, as exists there, and against which 

the article is directed, namely, the unjust proportion of taxation 

which all real property must bear, as a result of the concealment 

of personal property. 
At present our woodlands are suffering from a double discrimi- 

nation; first, in belonging to the overburdened class of real 

property; next, in being assessed on the false basis of sale value 

instead of income. Efforts to correct the second evil should be © 

carried on with vigor, but may well be co-ordinated with a gen- 

eral movement to place all valuable property on the tax list on 

the same basis. 

H oie 

Report of the Secretary of Agriculture on the Southern Ap- 

palachian and White Mountain Watersheds. Senate Document 

No. 91. Government Printing Office, Washington, D. C., 1908. 

Pp. 39. 

The last session of Congress appropriated the sum of 

- 
- 
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$25,000 for an investigation of the White Mountains of New 

Hampshire and the Southern Appalachian Mountains with refer- 

ence to the purchase of portions of them for national forests. 

This investigation was made by the Forest Service under the 

direction of Mr. W. L. Hall. 
The report contains a statement of the importance of the two 

regions for the future timber supply and for the conservation of 
water power. The condition of the regions is described and 
definite recommendations are given as to the areas which it is 

desirable for the Government to purchase and the price which 

will probably have to be paid for the land. The report contains 

two maps showing the location of the proposed national forests. 

The conclusions are as follows: that the Government purchase 

in the White Mountains an area not to exceed 600,000 acres, so 

situated as to embrace as much as possible of the Presidential, 

Franconia, Sandwich, and Carter-Moriah Mountain ranges; that 

cut-over lands be purchased for the most part, with the excep- 

tion of certain limited areas of virgin forest to be preserved 

chiefly as recreation grounds; that a limit of six dollars per acre 

be fixed as the average price for cut-over lands; and that $1,500,- 

ooo be appropriated immediately for the purchase. 

For the Southern Appalachian Mountains it is recommended 

that areas not to exceed in the aggregate 5,000,000 acres be pur- 

chased, distributed over the higher watersheds of the following 

rivers: Potomac, James, Roanoke, Yadkin, Catawba, Broad, 

Saluda, Savannah, Chattahooche, Coosa, Tennessee, New, Cum- 

berland, Kentucky, Monongahela. It is believed that the land 

may be purchased at an average of $3.50 per acre, and it is recom- 

mended that this be fixed as the limit in the purchase. The 

recommended appropriation is $3,500,000 to be immediately 

available. 

The report is thoroughly practical and business-like and con- 

tains exactly the information required by Congress in considering 

the proposed purchase. 

; H. S.G. 

Les Alpes francaises. Nouvelles Etudes sur Economie al- 
pestre. Par F. Briot. Paris, Lucien Laveur. 1907, 324 pp. 

This well illustrated volume is a sequel to the author’s classic 
5 
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work on the French Alps published ten years ago, and is written 

in the same attractive style with the thorough knowledge of the 

conditions with which it deals, namely management of pasture 

and forest in the high Alps. The treatment is, to be sure, rather 

local, yet full of suggestion for other regions, even for our own 

western mountains, and contains much originality. 

As regards forest management, Briot recommends two methods, 

namely selection forest for the mountain tops and for lower slopes 
a strip system with small clearings, because this method is cheaper 

and easier as regards logging, and on such clearings even under 

continued pasturing a perfect natural regeneration takes place. 

B. E. F. 

OTHER CURRENT LITERATURE. 

Transactions of the Illinois Horticultural Society for the year 

1906. Springfield, Ill., 1906. This report contains an interesting 

article on “Forestry in Illinois” by Samuel N. Spring, Assistant 

Forest Inspector of the U. S. Forest Service. 

Forest Trees of Massachusetts; How You May Know Them. 
A pocket manual by D. A. Clarke, under the direction of F. W. 
Rane, State Forester. State Printers, Boston, 1907. Illustrated. 

Pp. 66. 

A Handbook for Eucalyptus Planters. By G. B. Lull, State 
Forester of California. Circular No. 2 of the State Board of 

Forestry. State Printing Office, Sacramento, 1907. Pp. 48. 

Forestry From a Commercial Standpoint. By F. W. Rane. 

State Printing Office, Boston, 1907. An address delivered be- 

fore the Massachusetts Horticulture Society, Boston, Mass. 

On Frost Injuries to Sycamore Buds. By Hermann von 

Schrenk. Reprint from the Eighteenth Annual Report of the 

Missouri Botanical Garden, St. Louis, 1907. | 
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The Estimation of Cellulose in Wood by the Chlorination 
Method. By A. Ll. Dean and G. E. Tower. Reprint from the 

Journal of the American Chemical Society, July, 1907. 

Branch Cankers of Rhododendron By Hermann von Schrenk. 

Reprint from the Eighteenth Annual Report of the Missouri 

Botanical Garden, St. Louis, 1907. 

Report of the New Brunswick Forestry Convention held at 

Fredericton, N. B., February, 1907. This report may be obtained 
through W. P. Flewelling, Deputy Surveyor General, Frederic- 

ton, N. B. 

The Preservative Treatment of Fence Posts. By Howard F. 
Weiss. Circular No. 117, U. S. Forest Service, Washington, D. 
C/1OO7.0 Pp. 15; 

Management of Second Growth in the Southern Appalachians. 

By Raphael Zon. Circular No. 118, U. S. Forest Service, Wash- 
ington, D. C., 1907. Pp. 22. 

Consumption of Tanbark and Tanning Extract in 1906. Cir- 
cular No. 119, U. S. Forest Service, (in cooperation with the 
Department of Commerce and Labor, Bureau of the Census), 

Washington, D. C., 1907. Pp. 9. 

Consumption of Pulpwood in 1906. Circular No. 120, U. S. 
Forest Service, (in codperation with the Department of Com- 

merce and Labor, Bureau of the Census), Washington, D. C., 

1907." Pp.) 10. 

Wood Used for Distillation in 1906. Circular No, 121, U. S. 
Forest Service (in codperation with the Department of Com- 

merce and Labor, Bureau of the Census), Washington, D. C., 

1O07;) Ep. 7: 

The Lumber Cut of the United States: 1906. Circular No. 
122, U. S. Forest Service (in codperation with the Department of 

Commerce and Labor, Bureau of the Census), Washington, D. 

C1907, | Pp. 42. 
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Production of Slack Cooperage Stock in 1906. Circular No. 
123, U. S. Forest Service (in codperation with the Department of 

Commerce and Labor, Bureau of the Census), Washington, D. 

Ree tO07, | Tep. ie: 

Consumption of Cross-Ties in 1906. Circular No. 124, U. S. 

Forest Service (in codperation with the Department of Com- 

merce and Labor, Bureau of the Census), Washington, D. C., 

1907. Pp. 6. 

Forest Tables—Lodgepole Pine. Compiled by E. A. Ziegler, 

Circular No. 126, U. S. Forest Service, Washington, D. C., 1907. 
Pp. 2a. 

Forest Tables—Western Yellow Pine. Compiled bry E. A. 
Ziegler. Circular No. 127, U. S. Forest Service, Washington, 

DAC TO0Gs\) Spy 22: 

Preservation of Piling Against Marine Wood Borers. By C. 

Stowell Smith. Circular No. 128, U. S. Forest Service, Wash- 
ington, D. C., 1908. Pp. 15. 

The Drain Upon the Forests. By R. S. Kellogg. Circular 

No. 129, U. S. Forest Service, Washington, D. C., 1907. Pp. 16. 

Forestry in the Public Schools. By Hugo A. Winkenwerder. 

Circular No. 130, U. S. Forest Service, Washington, D. C., 1907. 

Pp. 20. 

Practical Forestry on a Spruce Tract in Maine. By Austin 

Cary. Circular No. 131, U. S. Forest Service, Washington, D. 

CARE or AMO ig CY R= 

The Seasoning and Preservative Treatment of Hemiock and 
Tamarack Cross-ties. By W. F. Sherfesee. Circular No. 132, 

U. S. Forest Service, Washington, D. C., 1908. Pp. 31. 

Production of Veneer in 1906. Circular No. 1 33, U. S. Forest 
Service (in codperation with the Department of Commerce and 

Labor, Bureau of the Census), Washington, D. C., 1908. Pp. 6. 
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The Estimation of Moisture in Creosoted Wood. By Arthur 

L. Dean. Circular No. 134, U. S. Forest Service, Washington, 

D: €.,.1908.- “Pp. 7. 

The Seasoning and Preservative Treatment of Arborvitae 
Poles. By C. Stowell Smith. Circular No. 136, U. S. Forest 
Survey, Washington, D. C., 1908. Pp. 29. 

Consumption of Poles in 1906. Circular No. 137, U. S. Forest 

Service (in codperation with the Department of Commerce and 

Labor, Bureau of the Census), Washington, D. C., 1908. Pp. 9g. 

What Forestry Has Done. By Treadwell Cleveland, Jr. Cir- 
cular No. 140, U. S. Forest Service, Washington, D. C., 1908. 

Pp. 3 

Report of the State Board of Forestry of Maryland for 1906 
and 1907. Baltimore, Md., 1907. Pp. 40. 

Some Phases of the Modern Use of Lumber. By Hermann 
von Schrenk. Reprint from the St. Louis Lumberman. St. 

Louis, Mo. 

Biltmore Forest School Announcement for 1908. 
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FOREST GEOGRAPHY AND DESCRIPTION. 

In Denmark the forester will find much to 

Forest Practices interest him in the way of silviculture, of 
in financial methods, and of forest policy; in 

Scandinavia. Norway little more than methods of lum- 

bering present themselves for study. 

In the revier of Copenhagen the production of beech in pure 

stands is the aim of management. Natural regeneration under 

a shelterwood system with rapid removal is the common practice; 

planting is resorted to where necessary. In either case a rather 

intensive cultivation proceeds. ‘The fir is seconded in importance 

to the beech on the island Seeland. 
On the island Fiinen the forests of the family Reventlow are 

interesting because of the careful attention given to them during 

the past century. Here has been carried out a system of moder- 

ate and frequent thinnings in beech stands, and the results are 

highly satisfactory. In these low cloudy sites the beech gives 

returns quite equal to what may be obtained from oak under 

equally careful treatment. On the same island occur mixed 

stands of oak and beech, even-aged and uneven-aged side by side. 
Where conditions favor the oak best results are always obtained 

from even-aged stands, the beech being held back by removal of 

too vigorous trees. Where untoward conditions must be over- 

come the proper procedure is to first establish the oak stand and 

later to underplant with beech. ‘ 

Two-storied, uneven-aged stands of beech may be seen here, 

the lower existing in the light that enters throughout the large 
openings in the upper story. Such a lower story of the same 

- 
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species can not exist under a full crowned upper story but only 

when gaps of considerable size are left. 
“Danish regeneration,’ “Danish thinning,” etc. are terms one 

meets frequently in the literature. It is true that in some phases 

and in some places Danish practices are different from German. 

But on closer study there are seen to be no differences in princi- 

ples which are universal, but differences in practices due to local 

conditions of soil and climate and especially to the historical 

background in which these practices had their origin. Many are 

similar to German practices but few if any except the minor 

details will permit of introduction into Germany or elsewhere 

without change. 

Norway’s forests offer little of true forest practice but rather 

extensive methods of lumbering. Pine and spruce are the com- 

mercial tree species, the pine extending farther northward but in 

other respects the two species agree closely. The hardwoods, 

beech, birch, and alder are too small either in amounts or sizes to 

be considered. 
Three conclusions may be drawn from this study of Norway’s 

forests; (a) Natural regeneration is too slow and too uncertain 

in this high latitude even under favorable soil conditions to give 

good results; (b) Private interest cannot be depended upon to 

preserve the forest areas of a country in productive condition; 

(c) Import into Germany from Norway cannot be heavy enough 

to render forest management for the production of the larger 

sortiments unprofitable. 

? 

Kritische Vergleichung der wichtigsten forsttechnischen und forstpolit- 
ischen Massnahmen deutcher und ausserdeutscher Forstverwaltungen., 
Zeitschrift fiir Forst- und Jagdwesen. August, 1907, pp. 497-509. 

To those who know the beautifu! Golden 
Cytisus Chain in gardens it will sound strange to 

Forest. speak of it as a forest tree, but not only 

does Cytisus alpinus grow into tree form 
25 to 30 feet in height and 10 to 12 inches in diameter, but it 
forms according to Pillichody in certain parts of Switzerland a 

frequent component of the coppice and even almost pure stands, 

which when in flower are a rare sight. 

The two species alpinus and Laburnum have found their way 

into France and Switzerland with the Chestnut, Quercus pube- 
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scens, Acer opulifoliwm and other species of the Mediterranean 
flora by imigration through the open Rhone valley. It occupies 

especially the southern exposures and terraces of the Waadt Jura 
from the base to timberline (5,000 feet), keeping, however closely 

within the tempered Mediterranean climate, where chestnut and 

fig accompany it, while on the interior slopes a continental nearly 

Siberian climate with cold snowy winters excludes it. The tree 

or shrub grows to an age of 50 to 60 years. The hard rough 

wood is indestructible as posts and sleepers and vineyard stakes, 

and is good for turnery, etc. 

Several stands are described; also the gradual encroachment 
of spruce and fir in one locality, which is facilitated by the pro- 

tection furnished by the Cytisus to the young seedlings against 

cattle. 

Der Alpengold regen im Jura. Schweizerische Zeitschrift fir Forst- 
wesen. Dec., 1907, pp. 353-359. 

Saxony, which with Baden occupies the 

Forest most prominent position as regards the net 

Conditions revenue derived from its State forests, 

im namely $5.25 per acre is to the largest ex- 

Saxony. tent stocked with conifers, two-thirds of 
these being spruce, the other third pine. 

According to Wammen, the total (not only State) forest area 

comprises 960,000 acres, only 11.3% being deciduous leaved 

forest, of which 4.5% coppice, 3.4% composite, 1.3% selection 

forest, the balance high timber forest, while of the coniferous area 

10% are in selection forest. The selection forest altogether then 
is practised only on 6.5% of the total area. 

The endeavor to work under a “financial” rotation which fig- 

ures about 80 years, has cut down the oldest age classes (over 

80 years) so that they represent only 7 to Io per cent. in the State 

and entailed forests, and in other properties not more than 3.6 to 

4.1 per cent. The youngest age class on the other hand repre- 

sents 47.1 to 56.5 per cent., the higher figure for private proper- 

ties. Otherwise the State forests come near to a normal distribu- 

tion of age classes. The larger area of the youngest age class 

in State forests represents purchases and reforestation areas; 

but in private forests the preponderance of all younnger age 
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classes speaks for an unsound over-cutting in the oider age 

classes. 
While the yield per acre over the whole was 68 cubic feet per 

acre of which 73 per cent. timberwood, the State forests producea 

75 cubic feet of which 71 per cent. is workwood. 
It is well known that clearing with planting is the practice in 

the spruce and pine areas of the State. 

Die Waldungen des K6nigreichs Sachsen in bezug auf Boden, Bestand 
und Besitz nach dem Stande des Jahres, 1900. Review in Centralblatt 
f. d. g. Forstwesen, Jan., 1908, pp. 24-26. 

BOTANY AND ZOOLOGY. 

‘A further contribution towards an explana- 

Toxic tion that upon lawns and in gardens the 

Effect ground immediately around trees supports 

of only a meager vegetation, is furnished by 
Trees. Mr. Howard S. Reed with regard to a cer- 

tain specimen of Kentucky coffee tree lo- 

cated within a garden and surrounded by ornamental plants. 

“The garden had received a liberal application of stable manure 

and the plants were given a good start in the green-house before 

being transplanted to the garden. ‘The soil was carefully culti- 

vated and watered. In spite of this excellent care the pvlants 

around the base of the tree made a poor growth and those closest 

to the tree were finally pulled up on account of their failure to 

grow. At a distance of eight to twelve feet no more dwarfing 

effects were evident.” 

The diminished growth cannot be wholly attributed to the lack 

of plant nutrients, nor to the lack of water or sunlight. Manure 

and water were supplied to the area artificially, and the plant 

growth occurred where the shade was least. 
“Tf, then, the various physical factors cannot be regarded as 

mainly responsible for the poor growth of the surrounding plants, 

it is evident that one must look to the tree itself as the malignant 

factor. The most important factor which can exert a malignant 

effect upon the soil at the base of the tree appears to be the wash- 

ings from the bark of the tree. It is evident that the soil at the 
base of the tree must receive most of the rain water which trickles 

down the branches and trunks of the tree.” 
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The toxicity of water which has been in contact with the bark 
and leaves of trees was shown by Livingston in a recent bulletin 

of the Bureau of Soils (Bulletin 36, 1907.) 
“The roots of the trees may also exert a harmful effect upon 

surrounding vegetation by substances excreted during the pro- 

cess of growth. Jensen (see QuartTerLtY Vol. V. p. 329) has 

shown by a series of experiments in pots that even small trees 

may exert quite a harmful effect upon wheat growth in the pots 
during the seasons of active tree growth, but that the harmful 

effects of the tree roots largely vanished when the trees entered 

upon their dormant condition in autumn.” 

An effect somewhat similar to the one just described may be 

noticed in hemlock stands, which is discussed by Mr. C. Stuart 

Gager as follows: 
“Tt has been asserted (Trans. Bronx Acad. Arts and Sci. I pt. 

1:6, 1906) that the seeds of hemlock cannot germinate under the 

trees that bear them. ‘This certainly is an erroneous notion, as 

can be demonstrated by careful observation. In no case, how- 

ever, has the writer ever found seedlings attaining a height of 
more than three or four inches (under hemlock trees). Since 

the species is a tolerant one, and since the seedlings may develop 

into vigorous saplings in the shade of a deciduous forest, the 

conclusion seems warranted that their failure to develop near the 
parent trees is due partly to conditions in the soil. 

“Tt is a well-known fact that many plants growing in substrat- 

um of soil or other nutrient medium, excrete into the substratum 

substances that are deleterious to that species, so that it is difficult 
or even impossible to grow a second or third crop of the same 

species in the same soil. Thus Livingston (Livingston, Bull. 28, 

Bureau of Soils, 1905) found that wheat seedlings grown in 

clean glass sand in which wheat had previously grown for 

twenty-one days, attained a growth less than one-half that at- 

tained by wheat seedlings similarly grown in clean glass sand 

not previously thus used. 
“Tt seems not improbable that in these facts may be a partial 

explanation of the failure of hemlock seedlings to reach any con- 
siderable development under trees of the same species.” 

“The Malignant Effect of Certain Trees upon Surrounding Plants.” 
The Plant World, Dec., 1907, pp. 279-282. 

“The Absence of Undergrowth in the Hemlock Forest.” Journal of 
the N. Y. Botanical Garden, Oct., 1907. (Vol VIII, pp.: 237-240.) 

o 2 
- 
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Quantitative determinations of cellulose are 

Cellulose based upon digestion of the finely ground 

Tests. material with certain re-agents which are 

supposed to dissolve non-cellulose and in- 

crusting matter and give a residue of cellulose. No solvent for 

cellulose is known. Such so-called solvents as are used in the 

arts do not dissolve cellulose as such but form compounds which | 

go into solution. 

It is usual to remove the non-cellulose with oxydizing reagents; 

such a procedure introduces errors of two kinds, one positive, 

one negative. The re-agent may oxidize a portion of the cellu- 

lose which is then weighed as oxycellulose, a product of hydroly- 

sis, or soluble compounds may be formed and these lost in filtra- 

tion. 

The accepted methods are very tedious and considerable effort 

is being expended in Germany to devise more rapid methods 

which will give results reasonably consistent with those accepted. 

Zeisel and Stritar have proposed one such method using potas- 

sium permanganate in the presence of dilute nitric acid as the 

oxydizing agent. 

Dr. Councler has studied the possibilities of this. method com- 

paring it through a long series of painstaking analyses with the 

method of Schulze as perfected by Henneberger, of Hugo Miller, 

and of Cross and Bevan, this last one of those devised for rapid 

determinations. ‘This last is the accepted method in this country 

and the one used in the wood utilization laboratory of the Forest 

Service. 
The material used was Scotch pine and oak grown in the vicin- 

ity of Munden and whose life history and growth had already 

been made the subject of exhaustive study. Every precaution 

was taken to secure comparison and the details of the procedure 

are given. There is a close agreement in the results obtained by 

the various methods with which the method under investigation 

is compared while the new method falls far below these. By the 

three check methods pine wood was found to have a cellulose 

content of about 45 per cent. of the bone-dry substance, oak wood 

somewhat more. The method of Zeisel and Stritar indicate only 

about 35 per cent. or less for pine, and but little more for oak— 
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an average difference as seven is to nine. Cross and Bevan’s 

method is recommended as the best of the short methods. 

Uber Zellulosebestimmungen. Zeitschrift fir Forst-und Jagdwesen. 
July, 1907, pp. 428-441. 

During the last year caterpillar pests have 

Gypsy Moth been specially rampant in Austria and es- 

on pecially the gypsy moth, Ocneria dispar, 

Spruce. has been more than usually prominent. As 

a rule this pest feeds on broad leaf trees 

and especially on fruit trees, but Baudish reports the attack of a 

15 year old beech stand with maple, oak and birch in single mix- 

ture and 8 to 10 year old groups of spruce and larch, conifers 

and broadleaf species each representing 50 per cent., in which 
the spruce has been damaged fully as much as the rest. The 

plantation comprises 50 acres but only about two and one-half 

acres were infected within sharply defined outlines. Speculation 

as regards the cause of this singular occurrence has led to no 

explanation. Examination has led to the discovery that 50 per 

cent. of the caterpillars were sick, hence that the pest was likely 

to succumb to natural causes. 

Einiges tiber den Schwammspinner. Centralblatt f. d. g. Forstwesen. 
1907, Oct. pp. 401-403. 

A thoughtful article by Friedrich on the 

Combating “Nun” (Liparis monacha) is suggestive as 

Insect regards insect pests and their suppression 

Pests. in general. The spread during the past 

year of this pest, which 15 years ago had 

excited the most strenuous attention and discussion, has pro- 

duced no particular commotion. Regarding remedies the use- 

fulness of insect lime has become more and more doubtful and 

the object of the article is to secure information to settle the 
question finally. While in Austria the government still attempts 

to stimulate private endeavor to get rid of the pest, in Prussia no 

such effort is made. The author maintains that enough is known 

of the life, but not enough of the death of the insect, 1. ¢., the 

premature death before depositing eggs: we do not know the 

causes of the sudden disappearance of the pest, nothing reliable 

— 
- 
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is known as to the part which is played by bacilli, weather con- 

ditions, insufficient nutrition, tachinae, birds, spiders, etc. 

The author discusses reasons for and against liming based on 

biological observations and comes to conclusion that for this in- 

sect at least liming is of little avail, which conclusion was also 

borne out by a specially devised experiment, in which a portion 

of a stand was left untreated. 
For control the author considers the collection of eggs on 

felled trees the most reliable. Regarding the use of torches to 

attract the insect for ovideposition the author makes this inter- 

esting suggestion: The moths probably are attracted by the 

light not because of a desire to get into the flame but because they 

can find each other better for copulation. The value of the torch 

then lies in the inducement of the moths to lay eggs on the lower 

parts of the tree and to collect moths where they may be hand- 

picked, hence closed sources of light are as effective or more so 

than open ones. The author therefore constructed an apparatus 

with lights enclosed in canvass covers from which moths could be 

gathered continuously and automatically into receptacles. 

The collecting of eggs or pupae as means of combating the 

pest is found impracticable, but the collecting of moths in auto- 

matic apparatus is believed to be the most practicable and the 

cheapest. 

The description of such an automatic moth catcher in detail is 

found in a separate article. Its main feature is the inaccessibility 

to the flame which is protected by a revolving drum moving 

against brushes by which the moths are collected. 

As preventive the growing of mixed forest is frequently ad- 

vocated, ‘““A great word is spoken here with complacency, for 

mixed forest to be artificially produced and tended is not such 

an easy matter, moreover, this good counsel does not help the 

present.” The need of immediate cutting of a damaged stand 

to prevent bark beetle sequence is accentuated. 

[In the Yearbook of the Austrian Forest Administration for 

1907 the experiences with work against the “Nun” are detailed — 

De 
An article by Loos throws light on a new, unusual parasitic 

fly of the Nun, giving its full life history, and coming to the con- 

clusion that the collecting of the moths at the base or lower 
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parts of the bole is undesirable because here the tachina-infested 
moths locate for ovideposition, hence the likilihood of destroying 
friend and foe together. 

Zur Nonnenfrage. Centralblatt f. d. g. Forstwesen, Dec. 1907, pp 493-500. 
Fangautomat fiir Nachtfalter. Ibid, Jan., 1908, pp. 1-4. 
Beobachtungen iiber einen bedeutungs vollen Fliegenschmarotzer. Ibid. 

Jan. 1908, pp. 4-9. 

SOIL, WATER, AND CLIMATE. 

At the experiment station at Eberswalde 
Reforesting during the five years past Prof. Dr. Albert 
Abandoned and Forstassessor Zimmermann have made 

Farm Soils. a study of the failure of pine to grow into 

thrifty stands upon reforested farmland. 
The first studies were made near Eberswalde while later investi- 
gations were made in other parts of Prussia as opportunity per- 

mitted. 

It has long been known that the direct cause of pine trees 

dying under these circumstances is the foot-rot, Polyporus an- 

nosus, but the general occurrence of this fungus renders it un- 

likely that it alone is the cause. Again, the confinement of the 
disease to reforested farmlands indicates some shortcoming in 

the soil itself due to the culture it has received under the plow as 

being ultimately accountable. 

A long series of chemical analyses indicated no sterility in the 

soil sufficient to account for the results which develop. The 

marked thrift of the stand during the first few years of its life 

indicates likewise an abundance of nutrients in the soil. In the 

same way no unfavorable humus or moisture conditions can be 

determined. All the farmlands did show, however, a very com- 

pact soil. In most cases the degree of porosity was at the lower 

limit of what Ramann calls “very compact,” in many cases lower 

still. 

The presence of a cultivated superficial soil, rich in nutrients, 

in conjunction with great compactness increasing with depth 

gives rise to a poor development of the root-system. The tap- 

root, when developed at all, is sparingly branched and dies early 

in the progress of the disease. ‘The tracing roots arise from the 
root-collar as in the spruce and are well developed. This change, 
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bringing the mass of the root-system to the surface, exposes the 
roots to variable conditions of moisture and temperature to such 

an extent that their vitality is lowered and they readily succumb 

to attacks of the foot-rot. 

The writer’s own more recent experiences as a member of the 

advisory commission for the better utilization of the German 

heath soils and the report of those who have studied these soils 

more carefully during a long period reveal a similarity of con- 

ditions on heath in a general way made to cover the growth of 

pine on all reclaimed lands. 

The remedy indicated is to avoid planting Scotch pine under 

such conditions but first to plant some broadleaved species to 

improve the soil. 

Besteht ein Zusammenhang zwischen Bodenbeschaffenheit und Wur- 
zelerkrankung der Kiefer auf aufgeforstetem Ackerland? Zeitschrift fur 
Forst-und Jagdwesen. May and June, 1907, pp. 283-301 and 353-368. 

The belief is prevalent and growing that 

Value the heath soils of northwestern Prussia 

of cannot support forest growth on account 

Heaths. of a lack of proper minerals. To correct 

this, a series of analyses by Tacke and 

Spicker made during several years past at the experiment sta- 

tion at Bremen have been published. ‘These are analyses made in 

the course of the routine work of the station and do not extend 

to such depths as are desirable in a study of the value of soils 

for forest growth. The comparison with other forest soils can 

on this account not be made directly but only after some calcu- 

lation and the introduction of estimated quantities. The usual 

care in such corrections is taken and the data displayed seem 

comparable. The results indicate that only in rare instances are 

these heath soils poorer than the poorest forest soils, in some 
instances they are much richer, and in general they are to be 

accounted in their mineral content, lime, phosphoric acid and 

potash as medium grade forest soils. 

Ergebnisse der chemischen Untersuchungeiner Anzahl nordwestdeutcher 
Heidebéden. Zeitschrift fiir Forst-und Jagdwesen. April, 1907, pp. 213- 
220. 
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The use of fertilizers is not new in Ger- 

Fertilizers man forest practice but has been confined 

in the for the most part to nurseries. Belgium, 
Forest. notably in the Campine near Antwerp, un- 

dertook artificial fertilization with kainit 

and Thomas slag on a large scale in the forest itself some fifteen 

years ago. Such success attended these experiments that this 
practice is now the rule there. 

Experiments were begun at Eberswalde in 1901 with the ad- 

vice and aid of Dr. Giersberg who stands at the head of the 

modern movement advocating the wider use of fertilizers in 

forest practice. Since 1902 state aid for this work has been re- 

ceived and since 1905 the German Agricultural Society has rec- 

ognized and liberally aided the study. 

Thomas slag and kainit were used first, since these had given 

such satisfactory results in Belgium, and because the greatest 

importance had always been attached to furnishing a supply of 

phosphorus and potash. Nitrogen was provided in some cases 

by a crop of lupines the season before planting, in other cases 

by Chili saltpeter. Lupines in every case produced more vigor- 

ous plants, the differences increasing each year. No such differ- 

ences were shown under varying amounts of phosphoric acid or 

potash. Chili saltpeter was likewise ineffective. The experi- 

ments showed that the lupines alone furthered the growth of 

the plantations and that Thomas slag and kainit were effective 

only in nourishing the lupines. In substantiation of this view 

inoculation of the soil with the nitrifying bacteria of lupine root- 

tubercles was also found to produce marked results. 

Experiments with lime as a corrective for heath humus indi- 

cated that no such corrective results can be expected. Lime does 

not decompose the humus rendering available the plant food it 
contains, and its presence is an evil rather than an advantage. 

In general it may be said that soluble fertilizers applied when 

the stand is started are leached out by the rain long before the 
roots of young trees, transplants of seedlings, are able to make 

use of them. Later tests however indicate that these same fer- 

tilizers, applied to the same sort of stands which in their sixth 

year had come to a standstill, caused an immediate and most 

satisfactory development. 
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Again pine responds not only to these artificial fertilizers but 

reacts readily to nitrogenous food supplied either in the form of 

muck or in the form of leaf-fall from denser foliaged species in 
mixture. 

Planting after a stand of Black Locust had occupied the 

ground gave very satisfactory results, indicating that young 

coniferous seedlings can derive nourishment from the nitrogen 

fixed by the locusts and grow with unusual vigor. Whether other 

herbaceous legumes similar to the lupine have it in their power 

to produce the same results is now being tested. 

Cultivation even when given but once a season, in April, im- 

proved the stand. This improvement was most marked on the 

poorer stands and probably the chief benefit came from the re- 

moval of the grass. The cost of cultivation is high and the 

tools in use are not the best for this work. Hogs might with 

advantage be introduced into the forest to bring about the same 

end. 

Dr. Schwappach summarizes as follows: In fertilizing seed- 

lings nitrogenous fertilizers alone have proven of value and these 

only when their effect is protracted over several seasons. Best re- 

sults at planting time have been secured from lupines, from Black 

Locust or White Alder planted some time before and cut so as 

~ to stool actively, and from muck. The latter may be applied a 

few years after planting, or proper species of leguminous plants 

may be sowed between the rows, or proper species may be intro- 

duced into the stand. After the polewood stage the stand needs 

rather a stirring of the soil either mechanically or better by hogs; 

an application of marl or quick-lime may then profit. 

A series of experiments with various kinds of fertilizers car- 

ried out in nursery beds gave the surprising result that quantity 

alone produced differences in the size of the plants—one fertil- 

izer being quite as good as another. 

Versuche iiber Forstdiingung und Bodenpflege. Zeitschrift fiir Forst- 
und Jagdwesen. March, 1907, Ppp. I41-162. 

Further proof of the relative independence 

Tree Growth of tree growth from mineral constituents 

and of the soil is furnished by investigations 

Minerals. of Dr. Councler who determined the per- 

centages of cellulose in teak, and of the 

mineral constituents in its ash. 

nN 
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The amount of cellulose varies between 38% and 46% or 

somewhat less than 48%, the result obtained by Hugo Miller 

whose method was used. The ash is rich in magnesia, silica, 
phosphoric acid, and lime. In view of the amount of calcium 

phosphate present a former analyst had suggested on the one 

hand that teak ashes have value for use as a fertilizer and on 

the other that teak can grow only on soils very rich in these con- 

stituents which are looked upon as essential. It is here shown 

that the amounts of these constituent.salts are very irregular 

and appear to be entirely dependent upon environment. They 

occur in the wood because they occurred in the soil upon which 
the wood grew but growth is in no apparent way conditioned 

upon their presence. 

Zur Chemie des Teakholzes. Zeitschrift fir Forst-und Jagdwesen. 
December, 1907, pp. 814-822. 

SILVICULTURE, PROTECTION, AND EXTENSION. 

Forstrat Eulefeld was sent by an associa- 

Influence tion of middle-German forest owners to 

of investigate and compile the results arrived 
Seed Supply. at by the various experiment stations in ex- 

periments to establish the influence of the 

derivation of seed supply on the plant. We have briefed these 

results from time to time, as they were published, but the pres- 

ent article conveniently brings together all that is now definitely 

established, and moreover gives assurance that the observations 

have been properly used for deductions. 

Germination and purity are to-day not any more the only re- 

quirements in choosing seeds. It is necessary also to ask whence 

the seed comes, and what the character of the trees that produce 

it, the same as in other lines of breeding. 

As early as 1879 Kienitz published the first results of experi- 

ments with seeds from climatically different locations of middle 

Europe. The names of Cieslar, Engler, Schott and Friedrich 
are connected with this enquiry. Especially the Austrian experi- 

ment stations have been active.. In these experiments the spruce 

cones (not seeds) were secured from a large number of different 

regions from Tyrol to Finland. The site of the mother trees, 

- 
ad 
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their height, diameter and other conditions were accurately de- 

scribed. The seeds were secured from the cones with the same 

degrees of heat, the sowing, the transplanting into nursery rows 

and into experimental areas were done under the same actual 

conditions. The following results were established: 

In roasting the cones the poorer seed escape first. With the 

size of the cones the weight of the seed rises and falls. Seed 
from large cones germinates considerably earlier than that from 
small cones. The one year old plants coming from seed of large 

cones are noticeably larger. In other words the largest cones 
contain the largest and heaviest seeds and from the largest seeds 

develop the largest plants. The size, to be sure, is influenced 

only for the first two years of the life of the plant. Cones 

gathered from low and middle altitudes are in general larger and 

heavier than those coming from high altitudes so that it can 

finally be concluded that weight and capacity of germination de- 

creases with the altitude of the harvest field, other conditions 

being equal; yet summer temperatures, for instance on southern 

exposures, may vitiate this general law. The value of spruce 

seeds from high altitudes is also considerably reduced by the 

fact that these seeds, without exception, lose their power of 

_ germination sooner than those from low altitudes. While the 

latter may be kept three and even four ars the former could 

not be kept more than two. 

In regard to height and volume growth of the seedlings all 

experiments have shown that the seeds coming from low lands 

produced, when grown in all altitudes from 1,200 to 5,400 feet, 

larger plants than the. seeds from high altitudes. In other 

words, with increasing altitude of the locality of seed supply the 

increment decreases. The same experience was had with north- 

ern grown seeds from Finland, which also showed a reduced 

root system and hence exhibited less resistance to frost. Spruce 

from seed of high altitudes was found to be of a much darker 

green than others. This inherited characteristic is supposed to 

enable the high altitude spruce to absorb in a greater degree the 

small amount of heat at its disposal during the short period of 

vegetation. 
Size and weight of the seed cannot compensate for this differ- 

ence in growth: the large seeds from the high altitude do not 
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produce as much growth as small seeds from milder ‘situations. 

This is a proof of heredity of growth capacity originally ac- 
quired through the influence of the site. 

Another matter of heredity is the duration of the growing 
period, and the requirements of temperature for the vegetative 

activity. Spruces from seeds coming from Alpine situations, 

no matter whether grown in high or in low lands, bud earlier 

in the spring and close their height growth earlier in the fall, 

and ripen their wood earlier than low land spruces on the same 
site, which retain their long vegetative period even in high alti- 

tudes. Hence, late frosts damage in general the spruce from 

Alpine seed supply when transplanted into low lands, and the 

opposite is true for early frosts. 

Spruces from poor sites and Alpine situations show short 

needles and dense branching, and are also characterized by a 

stout, thick bark. These characteristics are inherited, and the 

progeny shows them even if grown on good soils in lowland. 

The small high land spruces have a poorer root system, not ab- 

solutely but relatively smaller, hence they are readily heaved 

when young. 

Varietal development such as bushiness and pendulousness 

are in part transmitted to the progeny by the seed. But it 

would be improper to say that seeds of suppressed trees could 

not develop dominant trees. Only such characteristics are in- 

herited as have been produced by way of adaptation owing to 

continuously effective forces of climate and site. 

The total result of these investigations is formulated in the 

prescription that for spruce plantations in low lands seeds from 

low lands, situated as nearly as possible in the same latitude 

should be used. Much northern spruce seed has been used dur- 

ing the last decade in Germany, and many failures may be ex- 

plained in this way. 

Experiments with fir seeds from different altitudes up to 4,000 

feet have not shown any differences regarding growth energy or 

resistance to frost. 
In larch small tendency to inheritance seems to be noticeable, 

but the rule is made that Alpine larch seed should not be used 

too far from its point of seed supply. All the experiments have 

proved that the best results are always secured from seeds de- 

- 
- 
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rived from trees which had developed under similar conditions 

as near as possible to the region in which they are to be used, 
and the conclusion is reached that therefore natural regeneration 

with reference to forestal selection in breeding is the best method 
of reproduction. 

Die Zuchtwahl im Forstbetriebe und die Bestandespflege. Allgemeine 
Forst-und Jagd-Zeitung. Dec., 1907, pp. 408-411. 

Forstrath Eulefeld, whose report on seed 
Management supply we have briefed in another place, 

of also reports on a special method of grow- 

Spruce. ing spruce, developed by Forstmeister 

Bohdanecky (referred to in vol. iii, p. 
186), which breaks with the well-known principles of Hartig, 

requiring dense stand. He formulates as his aim volume incre- 

ment during the first half of the rotation by means of annual 

rings of three to four mm, leaving quality increment to be at- 
tained during the last half of the rotation. 

The increment determinations which Bohdanecky had made on 

old trees of the old selection forest showed that the current in- 

crement was in the too year still higher than the average, while 

the stands, grown up in dense crown cover in modern times 
showed the maximum of the current increment to have occurred 

between the 4o and the so year. And while the trees of the se- 

lection forest exhibited in the 5oth year a diameter of from 12 

to 20 inches, the poles in the densely grown woods showed at 

the same age only 34 to 4 inches. The trees in the selection 
forests were branched low, and it is well known that diameter 

increase is nearly proportional to amount of foliage. Hence, 

the author concludes, it is desirable to avoid an early cleaning 

of boles and to retard the cleaning process by early thinnings, 

sometimes in the 14th year, whereby the remaining trees are al- 

lowed to form considerable crowns and correspondingly gain in 

diameter. This method, however, the author considers applicable 

only on the best sites. In regard to the length of crown the 

author has formed an ideal, which to be sure, he does not expect 
to attain, the thinnings are to be conducted so that the crowns 

until the 25th year are to reach the ground, then until the 35th 

year, to occupy 2/3 of the pole, and after 35 years cover one-half 
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of the pole in the best stem classes. Actually, however, all the 

pole woods in his management have their crowns only for 1/3 
of the pole length. The point of the method is to keep an open 

stand for the first half of the rotation. ‘This coincides with 

Schiffel’s proposition to make plantations of wider spacing with 

spruce than has been usually practiced (see QuarreRLy, Vol. 

II, p. 260). Regarding the technically smaller value of wood 

grown in this manner it is said to be more than compensated 

by the larger volume, quantity bringing more money than 

quality. 

Die Zuchtwahl im Forstbetriebe und die Bestandespflege. Allgemeine 
Forst-und Jagd-Zeitung. Dec., 1907, pp. 408-414. 

A longer and very carefully prepared, 

Silviculture truly classical, article by Wyssotzky gives 
on a comprehensive view of the conditions 

Russian and results of the silvicultural efforts of 

Plains. the Russians in their plains country, which 

so much resembles our own plains, that it 

may be well worth reading by those who have the problem of 

forest planting in our arid regions in hand, thereby avoiding 

the mistakes made in Russia. 

We can here only reproduce the resumé as given by the author, 
although this does hardly justice to the article as a whole, which 

is full of interesting detail. 

1. Russia and Europe may be divided into zones extending 

W. S. W. to E. N. E., which are belts of different humidity of 
climate. 

2. Under humidity of climate not a certain average annual 

precipitation is to be understood, but the relation of the average 

amount of precipitation to the average amount of annual evapor- 

ation. 

3. A humid climate is one in which the average amount of 

annual precipitation exceeds that of evaporation, and a dry 

climate is the reverse. 

4. The limit between humid and dry climate in Russia runs 
about from Kiew over Orel and Kasan to Katherinaburg divid- 

ing Russia into two somewhat uneven halves; a northen humid 

and a southern dry zone. 
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5. The northern humid half was originally almost entirely 

a forest; in the southern dry half grassy plains prevailed, the 
forests being confined to the zone adjacent to the forest zone 

on soils which were better drained or better watered, this de- 

pends mainly on the topography of the ground, on the drainage 

and on the blowing off of the snow cover by winds. 

6. On the same basis of the relation of precipitation to evap- 

oration the dry plains country can be subdivided into belts of 

variable aridity. The belt with an average humidity 2/3 is rep- 
resented by the region of the fertile black soil; that of the av- 

erage humidity 1/3 comprises more or less saline, chestnut- 

colored brown soils. The latter is found especially extensive 

along the Caspian Sea and with small interruptions to the north- 
east of the Black Sea. 

7. The main reason for deficiency of quality of forest growth 

on the steppes is undoubtedly aridity of the climate. The main 

cause is effective not only directly by reason of deficiency in 

moisture, but indirectly it impedes forest growth because of the 

accumulation in the soil of injurious salts. 

8. Hence in the steppe those places become available for for- 

est growth which are sufficiently watered, but also those drained 

in such a manner that the water will leech out these collected in- 

jurious salts. 
g. The sand soils which are easily permeable are easily leeched 

by small amounts of water, hence they are available for forest 

growth even in the dry steppe; only, on account of the deficient 

rainfall the forest cannot occupy extensive areas but appears in 

the form of small groups (“gaiki”) which utilize not only the 

rainfall over them but a part of the ground water from the ad- 

jacent forestless area. 
10. Farthest into the dry steppe the natural forest extends on 

areas subject to yearly inundations, and in river bottoms with 

sandy deposits. 
11. In the more humid steppe (where the humidity approaches 

unity) solid forest growth exists not only on these soils but also 

on the higher watersheds, where the salts are more easily leeched. 

Besides the supposition is to some extent maintained that forests 

growing on the watersheds derive more humidity from the at- 

mosphere, and evaporate less water than those in the lowlands. 



88 Forestry Quarterty. 

12. Besides these larger areas fit for forest growth there are 
to be found in the “black” steppe the depressions, and especially 

the north slopes of river basins favoring the success of small 
forest groves “kolki.” Here not only does the surface water 

collect and permeate the soil, but the snow masses are blown 

together and furnish soil moisture. The lower ends of these 
basins collect the inimical salts so that here regular salt marshes 
are formed, inimical to tree growth. 

13. In consequence of the continued change in topography the 
area fit for forest growth gradually increases in the steppe, just 

as in the past, because with the change in topography there is 

also a change of the distribution of water in the soil and of drain- 

age, whereby an increased leeching out of the soluble salts is 

effected. This increase of area fit for forest growth naturally 
takes place mostly on the more humid boundary of the dry steppe, 

that is, in nearest neighborhood to the forest region. Hence in 

prehistoric times the limit of these two regions was further 

north. Since that time the forest advances slowly but continu- 

ously, overcoming the steppe. 

14. The continued leeching process of the soils takes places 

not only at the limit of the steppe but also within it, especially 

on the upper headwaters of the watersheds, where therefore an 

increase of soils fit for forest growth is noticeable. 

15. In these better watered and leeched soils the competition 

is between shrubs and trees as well as grass. The latter here 

becomes so dense and luxuriant that forest pioneers find it diff- 

cult to establish themselves. The seedlings of species with 
smaller seed produce too weak and tender plants and are soon 

killed out; the seeds of maple, ash and oak cannot be trans- 

ported for long distances, and even then seedlings cannot com- 

pete with the grass readily. Only an accidental breaking up of 

the sod by some animal or by erosion in the upper portions of 

the depressions gives a foothold to these, especially to such as 

produce rhizomes or root suckers, like elm, aspen, Prunus, 

Amygdalus, Caragana, which assume the role of a vanguard. 

The victorious progress of the forest in the steppe is, however, 

difficult and very slow. Hence there are always areas which 
possess the qualities needed for forest growth and yet remain as 

ever forestless. There is no doubt that on these systematic forest 
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growing is possible, and that mixed stands of properly selected 

species can be naturalized and continue to exist by natural re- 
generation. 

16. Besides these soils fit or unfit for forest growth there are 

others of doubtful fitness. To these belong the black soils of 

the moderately arid steppe (humidity 2/3) which occupy high 

watersheds, plateaus, moderate slopes, and also lower situations 

without salts. In the region of the dry steppe (humidity 1/3) 

there are also soils of doubtful fitness for forest growth, namely, 

in the depressions or canyons. 

17. In Russia the artificial establishment of forests in the 

steppe in areas of hundreds to thousands of acres has been at- 

tempted mainly on black soils of doubtful fitness, and on brown 

soils, dry promontories, saline, and other soils unfit for forest 

growth. Only accidentally in a few cases small areas on well 

watered and leeched soils fit for forest growth have been planted. 

18. Hence the results are very variable. An examination re- 
veals how little idea based on scientific enquiry in the choice and 

combination of the different species has been utilized in the 

planting. And now the result seems to be everywhere a drying 

out and dying out of the stands over many thousand acres. 

19. This sad result is due undoubtedly to three reasons: (1) 

the unfitness of most steppe soils; (2) the deceptive original 

results of reforestation; (3) the absence of correctly planned 

scientific experiments. 

20. The deceptive results consisted in the fact that the young 

plantations up to a certain critical age develop on the fertile soils 

an exceedingly rapid and luxuriant growth, according to circum- 

stances for 10 to 25 or even 40 years which inspire in the super- 

ficial observer great hopes; but when the critical age is reached 

there is a rapid deterioration and dying out without any chance 

of*satisfactory natural regeneration. 

21. Even the most unfit species, like the elm, which belongs 

really only to inundated lowlands, grow at first, especially when 

cultivated, very rapidly, because the young growth requires rel- 

atively only a small amount of water. But with the continued 

growth the requirement of water increases, and finally the critical 

moment arrives where the supply becomes insufficient. 

22. When this time arrives the trees deteriorate in increment, 
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the bark covers itself with lichens, the cambium dries out, the 

chances for the development of insect pests is increased, and the 

dying out of the stand inevitable. Fungus parasites and even 
saprophytes which under such conditions become real paréesites 
assist in bringing about the result, but are not, as some foresters 
suppose, the primary cause. 

23. From what has been said the following measures are to 

be considered in all attempts at reforestation: choice of fit loca- 

tions, which insure a sufficient water supply in the soil; choice 

of xerophilous tree and shrub species which can exist under de- 
ficiency of water; removing as far as possible all causes which 

might occasion unproductive loss of soil moisture (superficial 

drainage, grass vegetation, very dense stands). 

24. The following stands may be considered most resistent 

and most productive in the steppe: 

(a) On fit soil (except sand areas and lowlands) oak dom- 

inating, with maple, blue beech, basswood, and undergrowth of 

hazel and other small shrubs; on very favorable situations, ash, 

elm, birch and other species of the moderately humid continental 

zones mixed in with the oak. As regards conifers (pine, spruce, 

larch, etc.) these grow successfully on black soils, but they are 

not capable of natural regeneration, and produce only poor wood. 

(This statement appears to the reviewer highly questionable. He 

believes that especially on well drained soils the pines are the 

best plant material in the steppe for permanency. ) 

(b) On soils of doubtful adaptability which predominate in 

the region of the moderately arid steppe, the natural regenera- 

tion sands made of a valuable shrub species may be expected 

(Tartarian maple, Siberian acacia, sumac, etc.) ; oak, pear and 

in the southern region, Gleditisia, Sophora japonica, Robinia, 

Morus alba, and perhaps some exotics, may be expected to suc- 

ceed, not in the form of close shady, dense stands, but only in 

open stands with short boles and broad crowns. ‘The single trees 

of such stands spread their roots, and in this way utilize the 

moisture of a large volume of soil, and can support even some 

competition of the grasses. Probably it will be more advanta- 

geous to combine the two types, namely, of open stand and 

shrub growth, the latter taking the place of the grass, to be ex- 

ploited as a coppice. It may be not impossible on soils of doubt- 
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ful adaptability to grow oak stands in short (10 to I5 years) ro- 

tations. 

25. As regards the soils unfit for forest growth there is no 
expectation in any way to naturalize tree or shrub growth, ex- 

cepting in a few saline lowlands in the farthest south, where, for 

instance, the use of Tamarix may be possible. If in such places 

a soil cover is required artificial irrigation and artificial repro- 

duction are necessary. ‘To effect longer resistance the trees must 

be early induced to form low spreading crowns. 

26. Experiment stations to work out details are recommended. 

27. ‘Iwo objects, namely production of wood and of influence 

on climate and soil, are recognized as objects of planting the 
steppe. 

28. The comparatively great cost of planting in the steppe (the 

minimum average cost per acre up to the time when plantation 

becomes self-supporting, is in Russia about $10.00), and the still 

greater cost of regenerating the dying stands (stump pulling, 

ploughing, etc.) is such as to make productive forestry possible 

only on soils fit for forest, and only under special conditions, on 

those of doubtful fitness. 

29. For ornament and protection even on fit soils arboricul- 

ture may be impossible. The attempts of protecting railroad em- 

bankments against snow drifts are cited as unsuccessful, because 

too small in area. 

30. The accumulation of snow in the planted areas are con- 
sidered as likely to improve water conditions within large stands. 

31. The growing of wind-breaks by which the fertility of fields 

is to be increased has for the most part been found undesirable, 

for although such windbreaks furnish protection during winter 

and spring storms, they also occasion damage by impeding 

change of air during the hot noonday hours, whereby a burning 

of the grain is threatened, or in the night hours before daybreak, 

whereby frost danger is increased. They are also objectionable 

because snow lies longer along their limits which retards the cul- 

tivation and the sowing of the fields, and because roots (to the 

extent of 30 feet and more) increase the dessication of the soil, 

although the question of the value of windbreaks is still an open 

one. 

Die Bedingungen des Waldwuchses und der Waldzucht in den Steppen 
des europdischen Russlands. Centralblatt f. d. g. Forstwesen. Sept., Oct., 

Nov., 1907, pp. 351-366, 420-430, 449-458. 
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Gerlach, whose apparatus for measuring 

Symptoms obnoxious gases in the air was described 
of in Forest QuarTERLY, Vol. V, p. 334, has 

Smoke made the discovery that there are several 

Damage. reliable signs by which damage from ob- 

noxious gases can be demonstrated, and 
especially the abnormal character of development of certain bark 

beetles in spruce appears according to his observations a charac- 

teristic sign of such damage: the existence of characteristic 

“boxed” galleries of Pissodes harcyniae and scabricollis in trees 

that are damaged, showing an attempt on the part of the tree to 

separate the passages from the rest of the cambium. He finds 

that normal stands of spruce over 20 years old are not infested 
by the Pissodes pest, because here the vigorously growing tree 

can protect itself by sap and resin exudations, so that the eggs 

or larvae can not come to development. He also finds that plant 

lice avoid stands injured by fumes, while other insects seem to 

thrive, such as the different species of Chermes and Graptolitha 

paktolana, which develop in large numbers and may be consid- 

ered as characteristic accompaniments of smoke damage in 

younger, (7. e:, up to 20 years and more) stands. The loss of 
capacity for transpiration by the needles is also found character- 

istic of smoke damaged trees, the resulting accumulations of 

moisture at the base of the trees in the formation of wet and 

sour spots, making the surface soil soft and spongy and produc- 

ing windfalls, so that in a given case even 30 year old pole woods 

were entirely thrown. 

The presence of unusually large numbers of dry twigs on the 

lower and middle parts of the bole, bent downwards, and the 

simultaneous appearance of an undergrowth of Sambucus race- 

mosa is also considered a symptomatic characteristic, the latter 

being a light-needing plant, which although its foliage show 

white spots, produced by the acid gases, hold on until the stand 

is cut. A number of other minor characteristics are cited, es- 

pecially the change from coniferous to the broad-leaved type of 

forest, oak, beech, ash and maple resisting the gases better than 

the spruce. , 

Finally, Hartig’s method of recognizing the damage by the 

manner in which injured branchlets lose their foliage is found to 
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be convincing. ‘This method consists in exposing cut twigs for 

a few days to the circulation of air and to the sun. This will 

produce a gray green coloration of the needles, which then shrink 

and dry while sound needles will remain fresh and unchanged 

when the unsound are already dried. Gerlach finds that injured 

needles assume a fox-red color, while the sound ones become 

pale-green, and much later red-brown before falling. 

Einige characteristische Merkmale und Beweismittel fiir das Vorhanden- 
sein von Rauchschaden in Fichtenbestinden. Allgemeine Forst-und Jagd- 
zeitung. Nov, 1907, pp. 375-382. 

MENSURATION, FINANCE, AND MANAGEMENT. 

Bartha, of the Hungarian Experiment Sta- 
New Method tion, believes that he has discovered a 

of method of determining the age of spruce 

Determining (Norway) by means of the relation be- 

Age. tween diameters at breast high and at one- 

quarter of the total height, according to 
the following experience table: 

Age. Diameter. Relation. 

breast quarter 

height. height. 

20 4 4.1 -975 
30 8.8 8.1 1.086 LT 
40 13.2 II.9 1.109 23 
50 Lon L522 TAT25 16 
60 20.8 18.3 Tors? 12 
70 24.3 DA 1.157 a6) 
80 Boas, 23.6 1.165 8 
90 30.6 - 25.9 1.181 6 
100 33.6 28.2 1.192 II 
110 36.6 30.5 1.200 8 
120 39.6 B27, Tei II 

The author further develops a theory on the assumption that 
this relation remains the same even if by management the de- 

velopment is accelerated beyond the growth in the native woods. 
He requires that in 100 years the b. h. diameter shall be at least 

18 inches, which in the virgin woods is attained in 140 years. * 

Hence if in a spruce stand he finds that according to his calcula- 

tion more years have been necessary to secure the desired dimen- 

sions than are still remaining to the end of the rotation, he re- 
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quires that a thinning be made in such a manner as to insure the 
proper development of the remaining stand. 

Erdeszeti Kiserletek. Centralblatt f. d. g. Forstwesen. Dec., 1907, p. 518. 

At the International Agricultural Congress 
Working Plans in Vienna the well known Professor Huffel 

in reported on the practice of forest manage- 

F rance. ment in France, making the following 

resumé: 

Originally the royal forests were divided into two groups. The 

one group (which might be called ban forests) consisted of re- 

serves, in which no regular felling took place, and any cutting 

was done only under special royal permit. The other group was 

managed as coppice in short rotations, holding over some stand- 

ards. 

Only in the 16th century the management of the reserves was 

regulated by cutting nearly one-twentieth of the area, leaving a 

certain number of seed trees which were to last until the next 

cut. Later in the 17th and 18th century the rotation of the un- 
derwood was increased until at the end of the reign of Louis 

XIV it became 25 years. At the same time the rotation in the 

timber forests of northeastern France where natural regenera- 

tion founnd difficulties on account of the climate was reduced 

with a view to overcoming the difficulty. Many forests of the 

northeast were at that time cut in rotations down to 50 years. 

Owing to the holding over of a number of trees these forests be- 

came similar in form to those of the older regime, and, when 
after the revolution and the first empire again a regulation of 

the management was undertaken, these timber forests with short 

rotations were thrown together with the coppice of the former 

regime under the name of Taillis sous futaie—composite forest, 

coppice with standards, 

These composite forests had the disadvantage that 85 to 90% 

of their production was fuel wood. When in the 19th century 
mineral coal had become generally used the attempt was made 

«to change the management so as to secure more timberwood. 
In the State forests the conversion of the composite forest into 
an even-aged timber forest (futaie pleine) extended over an area 

of about 750,000 acres. ‘These conversions resulted favorably 

— 
- 
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in the case of beech and oak on siliceous soils. To-day about 

100,000 acres are converted. But on the fresh clay soils in 

northeastern France where the oak is the main component the 

conversion did not succeed, and a return to the composite forest 

became necessary, so that, at present about one-half of the state 

forests is in that form, the other half being either converted or 

in the process of conversion. By increasing the over-wood it 

was sought to improve the profitableness of the composite forest. 

Unfortunately the long rotations do not suit the oak regeneration 

which is already crowded out by beech and blue beech. 

The conversion to even-aged timber forests (futais pleines) 

met with difficulty, but to an open uneven-aged timber forest 

(futats claires) was accompanied with success. A forest for in- 

stance might be divided into 15 annual felling areas. In each 

area the different age classes are mixed somewhat like an open 

regeneration cutting (ensemencement claire). Every 15 years 

there is a return for the cut to the same place. Each time the 

underwood is cut, saving the more valuable species. The basis 

for the felling is a volume budget made up by special method. 

The result of this procedure has proved satisfactory even where 

full masts are rare, furnishing a sure regeneration of the oak 

with a satisfactory timberwood per cent.and form of bole. 

Cotta’s method for the even-aged timber forest (futais pleines) 

was introduced into France in 1825, and was applied for a long 

time until the present with some essential modifications. Lately 

a more pliable method under the name methode de l’affectation 

unique (a periodic area method) has come into vogue. The for- 
est is divided into equal or proportionate areas, a rotation (r), 

and a regeneration period (v) is determined. For instance, 

t—=140, v=20=r. Then as many areas as v are combined into 

7 is 
a periodic area. These may be distributed over the entire forest, 
such distribution.being most useful. The budget of the main 

cut is calculated as in Cotta’s method, on the basis of ascer- 

tained stock on the periodic area to be cut in 20 years; the in- 

termediary cuts in thinnings (coupes d’amélioration) being 

merely estimated. This method can still further be simplified 
by introducing the simple area budget, since the main object is 
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the advantageous location of the felling areas in the field. It is 

sufficient to assume that the fellings are to follow each other in 

intervals of five years. “The affectation” is divided into a num- 

ber of felling series (suites) of 5 annual areas each, for instance 

five series which therefore will each comprise five felling areas 

designated A, B, C, D, E. In the first year all the areas A of - 

all the five series are cut, in the second year all designated as B, 

etc., so that in the sixth year one would return to the first series. 

In this case the area is the felling budget, merely modified by 

the progress of the regeneration. The yield in this case, to be 

sure, is variable, but by multiplying the felling series an approxi- 

mation to equal volumes may be secured. 

Der VIII Internationale landwirtschaftliche Kongress in Wien, 1907. 
Centralblatt f. d. g. Forstwesen. Nov., 1907, pp. 475-477. 

UTILIZATION, MARKET, AND TECHNOLOGY. 

The influence of soaking in water on the 

Qualities technical and industrial qualities of wood 

of has been made a study by the Austrian Ex- 

Water-soaked periment Station. Leeching with water 

Wood. supposedly improves wood, and in olden 

times was much practiced by joiners. In 

Japan whose wood manufactures excel in the absence of the 

unfortunate shrinking and swelling and checking, the practice of 

storing timber in water is common. Although this is done 
mainly to protect the wood against rot, the satisfactory quality 

may be due to this treatment. 

A very extensive series of experiments through many years 

was undertaken by Janka, in which nine species with 88 trees 
have been used, one half cut in summer, the other half in winter. 

These were treated in four different ways and tested, namely 

unleeched, leeched in standing fresh water, in running fresh 

water and in salt water, the leeching being continued for 14 to 33 

years. 

Loss of hygroscopicity and hence of shrinking and swelling 

when leeched in fresh water was demonstrated. In this connec- 
tion the character and cause of this quality are carefully dis- 

cussed and shrinkage percent. for the different species established. 

Lad 



Periodical Literature. 97 

Checking was also reduced by leeching and in addition the 

probability of increasing the durability is assumed; but in 

strength a small loss is noted. 
Wood leeched in salt water also experiences less shrinkage due 

to increased hygroscopicity by the absorption of salt hence ex- 

cessive swelling and working when exposed to humid air is 

noted. Checking lessened, but strength impaired, except 

when dried absolutely, which of course, has no practical value. 

An influence of the felling time could not be found. 
The author concludes that water-soaked wood (in fresh water) 

is superior, soaked in salt water only conditionally so, namely 

where durability is sought and under uniform moisture condi- 

tions. 

Dr. Lorenz adds results of chemical analyses and finds that a 

storing of chlorides in the wood results from the treatment with 

salt water; also an infiltration of lime and magnesia in those 

treated with fresh water. 

Die Einwirkung von Siissu. Salzwissern auf die gewerblichen Eigen- 
schaften der Hauptholzarten. Mitteilungen aus dem forstlichen Versuchs- 
wesen XXXIII, Heft, 1907. 

The latest use of wood is in the manufac- 

W vod ture of thread and cloth. For the present 

for time this use is still mainly tentative but it 
Textile promises to find wider application. The 

Purposes. character of the thread is different from 

cotton and flax; it is less strong, does not 

stand water well, is porous and cannot be readily washed unless 

mixed with flax or cotton. 
Thread and cloth made of combination of cotton and paper, or 

wood and paper, fit for tennis suits and other article of clothing, 

known under the name of “xylolin,” have been made for some 

time and are very cheap, the material for a whole suit costing 

about $.50 and less. 

Tetilstoffe aus Holz und Papier. Schweizerische Zeitschrift fiir Forst- 
wesen. 1907, November, pp. 340 ff. 
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The firm of Fried. Krupp is offering a new 

New form of stump puller using the principle of 

Stump the hydraulic press. The machine, as 

Puller Doehn cescribes it, consists of a bridge 
mounted on two heavy carriages. In the 

middle of this bridge which is about twelve feet high is mounted 
a vertical cylinder. The piston extends through the bottom and 

carries a heavy pair of tongs. These tongs, resembling heavy 

skidding tongs, are dropped down over the stump and engaged 

low enough to prevent slipping. Four men on the ground then 

pump water into the cylinder with a pump very similar to that 

of a hand fire engine. 

Tests have been made to determine the efficiency of this ma- 
chine as compared with hand labor. More time, reckoned in 

working hours per man, is required per stump pulled but what is 

more important in Germany more wood is obtained in a given 

time because less of the stump is left in the ground. Besides 

the ground is left in better condition for planting since the hole 

is filled by the dirt which drops back. Working with the ma- 

chine 13 working hours per man is required to obtain the same 

volume of wood as hand work could furnish in 16 working hours. 

It is evident that this stump puller can prove profitable only 

where labor or fuel is very high. 

The machine weighs 54 tons, and with a maximum pulling 

strength of 44 tons requires four men at the pump. It is ex- 

pensive, costing $1,250.00 in Germany. 

Versuche mit der Kruppschen Stockrodemaschine in der Oberférsteret 
Lehnin. Zeitschrift fiir Forst-und Jagdwesen. Nov., 1907, pp. 727-734. 

The manufacture of elm hoops by saw 

Manufacture mills is advised as a side line wherever the 

of mill is located in a region that can supply a 

Hoops. moderate amount of available material. It 
is difficult to obtain the proper material to 

run a mill for hoops alone, but in connection with a regular saw- 

mill this should result in the better utilization of material and a 

considerable revenue to the mill. 
The only machinery necessary is a rip saw, pointers, hoop saw, 

lapper and coiler. This additional machinery should prove a pay- 

- 
- 
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ing investment wherever the supply of timber is not sufficient for 

a regular hoop mill—Southern Lumberman, March 25, 1907. 

SLATISTICS AND: HISTORY: 

The Jahrbuch der Staats-und Fondsgiiter- 

Austrian Verwaltung for 1907 shows that of the total 

Statistics. forest area of Austria namely round 24 

million acres, the State owns only 7.38 pet 

cent., (1,800,000 acres) and the religious and other foundations 

3.28 per cent. so that hardly 11 per cent., or 2.6 million acres are 

under direct State control. 

The net incomes from State forests and domains rose during 

the period 1874 to 1903 from $525,000 to $890,000, the yield per 

acre being $1.14 in 1874, and $1.70 in 1903. While the budget 

which was to be cut from 1899 to 1903 was 765,000,000 cubic feet, 

the actual cut was only 550,000,000, lack of labor, of means of 

transportation and various other troubles causing this deficit. 

Of the 85,000 acres reforested during this period, over one-third 

was sowed at a cost of $5.25 per acre, the planting at $13.60 per 

acre. 

Centralblatt f. d. g. Forstwesen. Nov., 1907, p. 470-71. 

Of the 6,464,000 acres of forest area in 

State Bavaria the State owns about one-third, in 

Forests the administration of which 56 directive, 
of 381 executive officers of higher grade, 358 

Bavaria. underforesters and 1,756 assistants are em- 

ployed. 

The total cut per acre in 1904 was 56 cubic feet of which 43 

per ‘cent. workwood, bringing for workwood 12.5 cents per cubic 

foot (say $20 per M for logs in the woods), for fuel wood 3.8 

cents (say $3.50 per cord) or altogether 8.5 cents per cubic foot 

of wood of all descriptions in the average. The gross yield was 

$4.52, to which the incidental income from pastures, bark, naval 

stores, etc., added 12.5 cents. The total:gross income from the 

2,315,000 acres was $10,387,000, the expenditures $4,593,000, 

hence the total net result $5,894,000 or $2.54 per acre. 

In the expenditures the following items are of interest: for 
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plantations less than 20 cents per acre, for roads $420,000 or 18 

cents, per acre, the cost of new roads being 37 cents per yard, of 
maintenance about 2.5 cents per yard. 

Mitteilungen aus der Staatsforst verwaltung Bayerns. Centralblatt f. 
d. g. Forstwesen. Jan., 1908, pp. 23-24. 

The Census Bureau’s report on the consumption of pulp wood 

in the United States for year ending December 31, 1906, shows a 

total for the year of 3,646,693 cords, compared with 9,182,123 

cords for 1905. Of this amount 1,785,680 cords, or nearly one- 
half, was domestic spruce. 

Classified according to methods or reducing into pulp, the 

mechanical process took 1,197,780 cords; the sulphite process 

1,944,136 cords, and the soda process 504,777 cords.—N. Y. 

Lumber Trade Journal. 

A very interesting article by Dr. Hausrath 

Timber Famine relates conditions existing in past centuries 

and in the Palatinate of Baden regarding wood 

Wood Prices trade, wood prices and wood yield, and 

im gives especially an insight into the timber 

Olden Times. famine at the end of the 18th century. 

In the 15th century the City of Eberbach, 
located in a well-wooded district, had already a systematic man- 

agement of its forest, coppice in 20 to 30 years, and, in 1500, in 

32 year rotation, the first records dating from the year 1410. 

Stumpage sales were made only to citizens, hence the prices were 

probably lowest value of the wood. The receipts which in the 

period 1425 to 1448 had been 60 cents per acre, had more than 

doubled by 1472, but around 1600 had grown to $2.00 per acre. 

In other places, for instance near Heidelberg, similar stumpage 

brought $3.50 to $5.50 and even $7.00 per acre. In the more 

densely populated districts of Sinsheim, where import of wood 

was excluded, the coppice under standards brought in 1597 round 

$10.00 per acre, not including the standards.- At the end of the 

17th and beginning of the 18th century, however, prices declined, 

due probably to the general industrial collapse after the thirty 

years war, and also owing to the poorer condition of the woods. 
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In Eberbach stumpage had declined to 60 cents, in Heidelberg to 

$1.00. 

The price per unit, 7. e. per cord of split beech fuelwood on 

the stump, was in 1413 less than 12 cents, in 1550 it had risen to 

45 cents, then to drop after the 30-year war to less than three 

cents, but by 1731 it had risen again to 77 cents, and in 1761 it 

was $2.00. At present insome parts of the same _ region, 

(Dilsberg) it is $10.00 per cord. In those times when wood was 

the only fuel, and transportation poorly developed, a real timber 

famine threatened many places. At Manheim, which is to-day - 

one of the prominent timber markets, the price for rye doubled 
during the 18th century but wood prices quintupled, while stump- 
age prices increased 340 per cent. 

In 1790, most woods brought from 1.5 to 2.3 cents and up to 3 

cents per cubic foot on the stump. During the time from 1720 

to 1830 the rate at which prices for split beech wood sold in the 
market of Manheim increased in the average from 2 cents to 9 
cents per cubic foot. 

For building purposes only oak was used, pine being consid- 

ered unsuitable, and hence the latter was cut for fuelwood in 30 to 

40 year rotation. The best oak brought in Manheim around the 

year 1700 about 16 cents per cubic foot, in the last quarter of the 

“18th century 75 cents, a rise of 350 per cent. Similar increases 

are noted for coniferous material in the Black Forest. An acute 

timber famine, 7. e. excessive prices, indeed, had then arrived, 

which led to wood-riots similar to the bread-riots elsewhere. 

Interesting attempts to introduce and force the use of coal as 

substitute are related. In 1766 the Elector of the Palatinate 

ordered all manufacturers to use coal and had special ovens con- 

structed for the poor, and in 1770 coal was used exclusively in 

the armories; but in 1789 this use was abandoned because it was 

asserted to be too expensive, and in 1790 the beer brewers threat- 

ened to discontinue their business if forced to used coal, and the 

whole public was in arms against the innovation, so that by 1796 
the attempt to substitute coal was entirely abandoned. 

At that time, fuelwood being the main object, coppice appeared 

the more profitable property. Yet, when about the year 1800 the 

most important forest properties of the Palatinate were placed 

under working plans timber forest management was insisted upon 
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by the foresters. In their working plans the increments for cop- 
pice with 20 to 40 year rotation were found as lying between 24 

and 36 cubic feet per acre, while for timber forest with rotations 

of 75 to 120 years the average increment was found mostly 

nearer the higher figure and for pine with 4o to 50 year rotation 

around 50 cubic feet; and, as this was superior fuelwood, the 

money net yield was also figured higher than the coppice, namely 

nearly double that of coppice, or in the neighborhood of one dol- 

lar per acre. How poor the condition of the woods was at that 
time is shown by the small cut in the State forests, which rarely 

exceed 15 cubic feet per acre, while in the corporation forests as 

a result of the strict State supervision the cut could be made four 

times as large. It is, however, supposed that this difference was 

due rather to misconception of the increment in the timber forest. 

It had the tendency, however, to accentuate the fear of a timber 

famine. In those times of undeveloped transportation within a 

small territory there could be found unopened tracts yielding 

nothing, overcut tracts with a small yield, and tracts just opened 

which yielded large cuts, as in our virgin forests. In 1600 the 

gross income of the Palatinate forest administration was 27 

pfennig per acre (for wood alone 18 pfennig) the expenditure 

7.5, hence the net result less than 20 pfennig, or say, 5 cents. 

About 1790 the income was go cents (86 cents for wood alone) 

the expenditure only 7 cents, hence a net result of 83 cents per 

acre. (Such limited areas now average $4 to $6 per acre— 

Rev.) 

In the corporation forests of Baden at the same time 95 cents 

per acre net was the result. Comparing averages of wood net 

yield the author figures that for 1600 it was 4.3 cents, while in 

1790 it had risen to 6.38 cents. 

Holzpreise, Holzhandelspolitik und Waldertrage friiherer Zeiten. All- 
gemeine Forst-und Jagd-Zeitung. 1907, Oct., Nov., pp. 333-339, 360-375- 

Conditions of forests and attempts at forest 

Forest Management management during the 16th century in 
in the Istria and the Karst are detailed in a long 

XVI Century. article on the basis of authentic documents 

by Prof.: Milner. The iron’ industry in 
the more northern Austrian possessions had led early to a more 
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conservative use of forest properties, while in these southern dis- 

tricts wood export to Venice led to devastation and to attempts 

on the part of the crown to stop it. The Venetian themselves, 

when in possession of Istria did not as has often been charged 

devastate forests, but, to be sure exploited them or allowed them 

to be exploited while enacting laws for their protection as nec- 

essary for navy use, the people themselves being responsible for 

the devastation. About 1520 Charles V had instituted a “forest 

college,” a forest administration, and in 1531 the question of the 

treatment of the coast forests was ventilated by Ferdinand I, 

which led to a long ordinance to the ‘““Waldmeister” in 1541, giv- 
ing in detail for the different forests prescriptions or working 

plans. 

The failure of these led to improved instructions, and change of 

personnel, but these measures and severest penalties did not suc- 

ceed in preventing the resident population from ruining the 

mountain forests. The article is full of interesting detail also 

regarding the wood trade of that section. 

Beitrige zur Gaschichte des Waldwesens, etc., im XVI Jahrhunderte. 
Centralblatt f. d. g. Forstwesen. Sept., Oct., Nov., 1907, pp. 330-340, 403- 

420, 549-470. 

POLITICS AND LEGISLATION. 

The Board of Equalization for Louisiana 
Forest has adopted a uniform assessment for both 

Taxation. pine and cypress lands. The lands are 

divided into three classes and assessed each 

class at a uniform ratio, namely: 

A. All pine lands which will cut 10,000 ft. per acre and over, 
$17.00 per acre. 

B. All pine lands which will cut 5,000 and up to 10,000 per acre, 

$12.00 per acre. 

C. All pine lands which will cut less than 5,000 ft. per acre, 

$5.00 peracre, 

Cypress lands will class as follows: 

A. All lands which will cut 10,000 ft. or over per acre, $20.00 
per acre. 

B. All lands which will cut 6,000 ft. per acre, $12.00 per acre. 
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C. All lands which will cut less than 600 ft. per acre, $5.00 per 

acre. 
Denuded pine and cypress lands as well as hardwood lands 

will remain as before, the valuation varying in different sections 

of the state. 
This arrangement will increase the assessed valuation of timber 

throughout the State by over $15,000,000.—Southern Lumber- 

man, Aug. 31, 1907. 

MISCELLANEOUS. 

In a longer article on the relation of game 

Value to forest management, in which especially 
of the damage done by game animals is con- 

Game. sidered, Rietmann brings forward some in- 

teresting statistics regarding incomes de- 

rived from the chase in several countries. 

In Austria some 14 million pounds of venison worth over one 

million dollars came to market. In Germany the annual value of 

marketed venison exceeds five million dollars. In renting hunt- 

ing privileges 10 to 30 cents per acre are average figures in Ger- 

many and near cities the price may go to one dollar, even three 

dollars per acre. In France the average rent is 10 cents, and in 

Scotland shooting districts bring as much as ten to twenty-five 

thousand dollars. ‘The value of the chase of the entire canton St. 
Gallen, Switzerland, of around 425,000 acres was estimated in 

1895 to amount to $10,000. In Prussia the paid hunting per- 

mits at 15 marks brought in 1903 over $500,000. In Hungary 

the forest administration sells permits to shoot stags of given 

description at astonishing prices: An 8-end stag at $100, a 

2o0-end stag at $400. For the privilege of shooting a capercailzie 

(the large woodcock) $50 is not unfrequently paid. 

Die Beziehungen der Jagd zur Forstwirtschaft. Schweizerische Zeit- 
schrift fiir Forstwesen. 1907, Nov. 13, 330 ff 



NEWS AND NOTES. 

E. A. Steriine, In Charge. 

Considerable interest is now being manifested in the South 
over the utilization of pine waste in the manufacture of turpen- 

tine and other by-products. This interest was reflected at the 

regular Annual Meeting of the Yellow Pine Manufacturers’ As- 

sociation, which was held in New Orleans, January 21 and 22, 

1908. The Association at this meeting voted to appropriate 

$400 to be placed with an equal sum raised by the Georgia- 

Florida Saw Mill Association to investigate the various grades of 
turpentine now manufactured by the steam distillation process 

from sawmill and woods refuse. 

The experiments will be conducted by the United States Forest 

Service and have for their object: 

(1) The determination of the true value of steam distilled tur- 

pentine. 

(2) The establishment of standard grades. 

(3) The introduction to the trade of these grades in the best 

_ form. 

(4) The determination of the best methods of refining. 

The matter was brought up for discussion by L. F. Hawley, of 

the U. S. Forest Service, who read a paper on ‘“‘Recent Investiga- 
tions in Pine Wood Distillation.”” The condition of the lumber 

business in the South is rather discouraging because of low prices, 

and the lumbermen readily take up anything which will enable 

them to utilize more closely their raw product. 

The attitude of the public towards lumber manufacturers and 

the so-called “lumber trust”? was well illustrated during the re- 

cent meeting of the Yellow Pine Manufacturers’ Association in 

New Orleans, La. ‘The afternoon session of the first day was 

devoted to a secret discussion of the yellow pine market condi- 

tions, and immediately after the adjournment of the session, the 

President and Secretary of the Association were cited tc appear 

before the Grand Jury, then sitting in New Orleans, and to pro- 
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duce the President’s opening address given at the morning ses- 

sion, and also the records and minutes of the afternoon secret 

session. ‘The Secretary appeared before the Grand Jury with the 

necessary documents, but was discharged soon after, without any 

action being taken. The lumbermen are very indignant over the 
treatment they have received, since wide publicity was given to 

the affair throughout the South previous to the appearance of the 

officers before the Grand Jury, but little was said about their dis- 
missal. 

The spring field work of the Senior Class of the Yale Forest 
School is to be conducted in central Alabama, in the holdings of 
the Kaul Lumber Company, in Coosa County. The company has 

extensive logging and turpentine operations in progress which 

will be available to the students, and in Hollins, Alabama, there 

is a large sawmill plant where the manufacturing end of the 

lumber business can be studied. The class of 30 students leaves 
New Haven about March 1, and will go by boat to Savannah, 

thence by rail to Hollins. The first part of the term will be spent 

in the woods, where adequate camps have been located near the 

center of a large tract of virgin shortleaf pine. The work of 

surveying and estimating will be in charge of H. H. Chapman, 

and the logging and manufacturing studies in charge of R. C. 

Bryant. 

Hugo A. Winkenwerder has been appointed Professor of 

Forestry in the Colorado State College vice Prof. J. Fred Baker, 
who some time ago accepted the position of Professor of Forestry 

in the Michigan Agricultural College. Mr. Winkenwerder is a 

graduate of the Yale Forest School and during the past year has 

been in charge of the section of education in the Forest Service. 
Another change in educational work is the appointment of C. A. 

Scott, formerly Supervisor of the Dismal River National Forest, 
to succeed Prof. H. P. Baker, at Ames, who is now in charge of 

the school of forestry at Pennsylvania State College. 

At a recent meeting of the Board of Trustees of the Iowa State 
College, Mr. C. A. Scott of the United States Forest Service was 
elected to the Chair of Forestry to fill the vacancy caused by the 
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resignation of Professor H. P. Baker, who accepted a more lucra- 

tive position at the Pennsylvania State College. Mr. Scott is a 
graduate of the Kansas State Agricultural College and a student 

of the Yale College of Forestry. Mr. Scott has been continu- 

ously in the employment of the Forest Service since graduation 

and during this period of seven years has gradually advanced 

through all stages of the work from that of Student Assistant to 

Forest Supervisor, which position he resigned to accept the Chair 

of Forestry at the Iowa State College. 
His work has been largely confined to the Middle West and 

the Rocky Mountain states; hence he has the advantage of being 

familiar with the forestry conditions of the Upper Mississippi 

Valley. Since its origin he has had charge of the extensive forest 

nurseries and plantings of the Dismal River National Forest. 

During the past three years he has given a special course of lec- 

tures before the Nebraska University forestry students and dur- 

ing the winters has also rendered assistance as a lecturer at the 

Farmers’ Institutes of Nebraska. In 1906 he was elected to 

membership in the Society of American Foresters, a professional 

organization which is limited in its membership. His training, 

experience, strength of character and personality make him one of 

the best men available for the position to which he has been 

elected at the Iowa State College. 

The Michigan State Forestry Association held in Saginaw in 
November was in effect a joint conference of three organized 

forestry bodies of the state, the regular forestry board of three 

members, the special commission of nine members appointed last 

spring to investigate the subject of reforestation, and the asso- 

ciation under whose auspices the meeting is held. 

‘As a result of the meeting, the special commission and the state 

forestry board recommend a change in the present system of tax- 

ation of timberlands. It also recommends the setting apart of 

larger reserves by the state and the reforestation of all lands 

which are not worth at least $5.00 an acre for agricultural pur- 

poses. 

The last session of the Alabama State Legislature passed a bill 

creating a State Commission of Forestry, to consist of the Goy- 
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ernor, a member of the United States Forest Service, a member 

of the State Tax Commission, the Professor of Forestry at the 
Alabama Polytechnic Institute, The State Game and Fish Com- 

missioner, the State Commissioner of Agriculture, and one prac- 
tical lumbermen. The bill was drawn up by a Committee of the 

Alabama-West Florida Lumber Manufacturing Association, 

working in codperation with a Special Agent of the United States 

Forest Service and the State Tax Commission. The duties of 
the Commission are to report on the condition of Alabama tim- 

berlands and to conduct a campaign of education along forest 

lines. The bill empowers the Commission to buy in the name of 

the State lands which have been denuded of trees, provided the 

price of such lands does not exceed $5.00 per acre. Provision is 

also made for the exemption from taxation for a period of ten 

years, of all denuded lands of a value less than $5.00 per acre, 

when such lands are planted with forest trees. 

The Commission may accept gifts of land in the name of the 

State and consent to the purchase of lands by the Federal Govern- 
ment for the Appalachian National Forest. The police functions 

of the Commission are to be exercised through the State Game 

and Fish Wardens, who are made Forest Wardens, and all State 

peace officers, who are made Deputy Forest Wardens. 

The Alabama bill carries with it an appropriation of $500 for 

carrying out the provisions of the act and a further source of 

revenue is provided by the creation of a reserve fund into which 

all fines accruing from violation of the forest laws, shall be paid. 

The fund available for the work is so small that only a limited 

amount of active work can be done, and since the Legislature 

meets quadrennially, there is no hope of a further appropriation 

for four years. In the meantime, the Commission has an excel- 

ient opportunity to study the needs of the State, to carry on 

propaganda work, and to draft such legislation as is needed to 

conserve the forest resources of the State. The Commission has 

held one meeting, and, according to reports, plans to undertake 

an educational campaign through the medium of the press. 

The Province of Quebec began last year in good earnest to 

work out a rational forest policy, by reserving practically the 

entire remaining commercial timber area not under license, and 
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enacting new regulations. A limit-holder who neglects to put 

rangers on his berths is subject to a fine of 50 cents per mile, 
which is a first charge on the limit. A Superintendent of the 
Protection Branch, in the Department of Lands looks after the 

safeguarding of the forests in the Province, and had last year 

three Inspectors controlling the rangers on all the limits. The 

necessary funds for carrying on the service are voted annually by 

the House of Assembly. 

About 50 per cent. of the Province is under reserve, the total 

area of the Province being 346.938 square miles; but the far 

north districts of the Abittibi, Mistassini and Ashaunipi, north 

of the Height of Land, are excluded, as requiring as yet no 

special attention, so that of the accessible portion of the Province 

a great deal more than 50 per cent. is under reserve. ‘This repre- 

sents probably a larger timbered area under reserve than there is 

in the United States National Forests. 

The spark arrester, devised by the Superintendent of the Pro- 

tection Branch at Quebec, Mr. W. C. J. Hall, described in the 

QuarvteERLY, Vol. V, p. 98, has been in use a second year on the 

Lake St. John Railroad with the same satisfaction as the previous 
year. No fires occurred from the locomotives, trains kept their 

schedule time, no difficulties in steaming were experienced, no 

complaint from the engineers were heard, and the entire success 

of the device is acknowledged by the General Manager. It is 

now being tested by other railroads. 

The twenty-seventh annual meeting of the American Forestry 

Association was held at the New Willard Hotel, Washington, D. 

C., January 29th, 1908. Three sessions were held—morning, 
afternoon, and evening—at which interesting addresses were 

made, most of them dealing with some phase of the Appalachian 

and White Mountain National Forest question. At the morning 

session, the opening address was made by the President of the 

Association, Hon: James Wilson, Secretary of Agriculture. 

A new modification of the zinc-chloride (Rutger) process of 
treating timber, it is understood, is to be tried at the new plant of 

the Chicago, Burlington and Quincy Railroad, at Galesburg, II]. 
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It consists of a device for agitating the zinc-chloride and creosote 

while under pressure, thus maintaining an emulsion during treat- 
ment. ‘The method is inexpensive and can be applied to any re- 

tort of standard construction. It consists of a centrifugal pump 

operating outside of the retort, the suction being taken from the 

top of the retort and the discharge entering at the bottom, where 
it is distributed uniformly through a perforated pipe running the 

length of the cylinder. The pressure on both sides of the pump 

being the same, very little power is needed to operate it. Ger- 

man and French experience indicates that the injection of a small 

amount of dead oil of tar with the chloride of zinc solution will 

increase the life of a zinc-treated tie 25 per cent. It is believed 
that with cross-ties an impregnation of one-third of a pound of 

dry salts of chloride of zinc per cubic feet, with an addition of 

44 pounds of creosote per tie, will insure a life of not less than 

16 years, at a cost of about one-half that of straight creosoted 
ties. The average life of ties treated by the zinc-creosote (when 

the solution is not agitated under pressure) on the Prussian Rail- 

ways is from 12 to 16 years. The theory of this method is that 

the phenols of the dead oil of tar are partially dissolved by the 

zinc-chloride solution, and in this diluted form pass more readily 

into the cellular tissues of the wood, were its preservative value 

is greater, than that of the chloride of zinc. The heavy oils of the 

zinc-creosote solution do not penetrate so readily into the woody 

tissues and remain in the outer portion of the tie, forming an 

insoluble coating which prevents the ingress of water, and the 

escape of the more soluble constituents from the center of the tie. 

The United States Wood Preserving Association met in Kansas 
City, January 21, 22, and 23, for their fourth annual meeting. 

About forty members, repesenting various commercial and rail- 

road wood preserving plans, were in attendance. 

Mr. Theo. F. Borst, F. E. (Cornell ’o1) has organized the 
American Forestry Company at South Framingham, Mass., for 

the supply of plant material and expert advice. 

Mr. H. B. Ayers, Aitkin, Minn., makes a specialty of supplying 

Jack Pine (Pinus divaricata) seeds and seedlings, either forest 

pulled or nursery grown. 
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Incomplete reports received by the Philippine Bureau of For- 

estry from planters in Mindanao show that interest in rubber 

culture is steadily increasing in that part of the archipelago. 

Large numbers of seeds and seedlings have been planted during 

the past year, especially in the District of Davao, the Island of 

Basilan, and along the east and west coasts of the Zamboanga 

peninsula. 

The reports show the following total number of trees grow- 

ing on ten plantations at the pesent time. 

Para rubber (Hevea braziliensis), ......... 9,000 

Ceara rubber (Manihot glazovu), ......... 61,000 

Castilloa rubber (Castilloa elastica), ....... 1,000 

EOTED EW A ae RORY is ee Ta Nae Oe gear 71,000 

Assuming that the young plants and seeds were set at a dis- 

tance of 15 x 15 feet, 71,000 trees would cover an area of 366 

acres, divided among the different species as follows: 

relive AULD IDET tasty ars ot Nie) aiu.a hcl she “es eaations 47 acres. 

OPS RG |) 8s RA ec Oe Bieta, 

Ces MnO ttt DED.) Je \cke worn we aca eceteie ade ote Grits 

Miata A Nee eel ah ia cate ws 2) a tatale mini a Mans ROO 

As returns were received from only a part of the rubber 
planters, the figures represent not more than two-thirds of the 

total acreage. | 

The planting of Para seed at stake has not been a success, but 

young nursery raised seedlings, stumped at the time of trans- 

planting to the permanent site, have made a good growth in every 

case. Ceara seeds are always planted at stake, but Para and 

Castilloa are usually germinated in a nursery and set out when 

from 15 to 24 inches in height. Experimental planting of Ceara 

seeds have not proven a success, the young plants, apparently, 

being too tender to stand the transplanting. . 

Abaca (Manila hemp), coffee, cacao and cassava have been 

tried as intercrops with rubber, and seem very satisfactory. The 

ordinary planting distance in Mindanao for rubber trees is 15 
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feet, but if abaca is used as an intercrop, the trees should be 

planted 20 feet apart. 

In the immediate vicinity of Zamboanga, except in the foot-hill 
of the mountains, rubber makes a slow growth, presumably be- 

cause of the relatively small rainfall. In the remainder of the 

Zamboanga peninsula, the Island of Basilan, around Dumanquilas 

Bay, and in the Districts of Cotabato and Davao, the three lead- 

ing species of rubber producing trees (Para, Ceara and Castilloa) 

grow vigorously. 

In general, the rubber trees have but few enemies. In some 

cases ants destroy the seeds before germination in the seed-bed 

takes place, and, if the plantation is located on low wet ground, 

the trees are sometimes subject to dry rot. In a few plantations 

trees have been uprooted or broken off by deer. Carabao are 

fond of Ceara seedlings. 

The percentage of germination of Para varies from 30% to 

80%. In the latter case there is an ultimate loss of about 50% 

of the seedlings. Ceara seeds are very hardy, the percentage of 

germination rarely falling below 75%, and often reaching as high 

as 98%. ‘The one report on Castilloa shows a seed germination 

of 10% with no loss in transplanting. 

As rubber trees require a rich, mellow soil, they are usually set 

out on newly cleared, unplowed, forest land. One planter reports 

that plowing causes the trees (Ceara) to branch close to the 

ground, and form such a large top that they are liable to be over- 

thrown by the winds. In exposed situations the plantations 

should be divided into blocks by narrow strips of forest which 

will act as wind breaks. 

The reports indicate that there are large numbers of Seedlings 

at present in the nurseries of the southern planters. These will 

probably be set out next year at the beginning of the rainy season. 

Large orders for seeds are being placed with Singapore and 

Ceylon dealers. Para and Castilloa can only be purchased in 

those places, but Ceara seeds can be obtained in large or small 

quantities from planters in Zamboanga. Z 

Rubber culture has now passed beyond the experimental stage. 

Borneo is already marketing plantation rubber and in a few 

years Mindanao ought to do the same. 
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Several purchases of large timber tracts have been made by 

Americans in the State of Chihuahua and along the line of the 

Kansas City, Mexico and Orient Railroad by means of which this 

timber is to be opened up to the outside world. It is planned to 

reforest some of these timber belts as fast as the timber is cut. 

The mills of the Mexican Lumber Company, of Ixtlahugco, 

State of Guerrero, produce about 30,000,000 feet of lurnber per 

month. The Guerrero Lumber Company owns 360,000 acres of 

fine oak timber in the State of Guerrero. The oaks on thousands 

of acres of this property measure from 20 inches to 6 feet in 

diameter and from 60 to 150 feet to the first limb. 
The Mexican field offers great advantages to prospective buy- 

ers of timber tracts and the government is pursuing a liberal 

policy towards railroad and timber enterprises—The Southern 

Lumberman, Nov. 16, 1907. 

The Republican of Columbia has issued a decree regulating the 

use of the national forests. Some of its provisions are as 

follows: 
Contractors, who cut cedar and mahogany from public lands, 

are required to plant young trees of the same species in the cut 

“over spaces. The rubber gatherer is required to give the rubber 
trees periods of rest when he must bind up the wounds with wax 

or clay to keep out the air and prevent the wood from decaying. 

The size, location, and number of incissions is regulated by law. 

The regulations prohibit the cutting of immature trees for lum- 

ber. The young growth must be protected. The ivory palm, the 

fruit of which furnishes vegetable ivory, must not be cut under 

any circumstances, nor must immature fruit be gathered. Peel- 

ing bark from standing trees is prohibited. All the bark of trees 

must be taken, or none. Southern Lumberman. 

Lumber shipments by rail and water to Europe and Africa 

from California via Galveston are attracting attention. Hun- 

dreds of carloads are shipped annually over this route. These 

shipments are not only of lumber in the rough, but also the manu- 

factured products in the shape of doors and window frames. 
Many of the owners of California Sugar Pine are said to cut 

8 
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only to a diameter of 22 to 24 inches and preserve the younger 
growth for a future crop.—Pacific Coast Wood and Iron. 

Considerable quantities of teak (Tectona grandis) are being 

exported from Siam. ‘The export has increased in the last five 

years from 6 million dollars to nine million dollars, in spite of 
limiting regulations by the forest administration which is under 

English direction. The export goes to the largest extent to 
British India, mainly in the shape of hewn timbers. Japan also 

imports large amounts. ‘The teak, in Java a holy tree, furnishes 

the best timber for ship-building and also for railroad ties, and all 

sorts of joinery work including inlaid tables. It is a tree with 

large pointed evergreen leaves, silvery white beneath, and with 

white flowers which are particularly prized in India. 

At the time of the annual meeting of the Canadian Forestry 

Association on March 14, there was formed the Canadian Asso- 

ciation of Forest Engineers, to consist of professional foresters 

and associate members, to be drawn mainly from lumbermen and 

persons engaged in woodworking industries. Ten charter mem- 

bers were present. 
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THE STUDY OF NATURAL REPRODUCTION OF 
FORESTS. 

Henry S. GRAVES. 

The study of natural reproduction constitutes one of the most 

important lines of research of the American forester. The re- 

establishment of stands after cutting must in this country be 
largely accomplished by natural reproduction as distinguished 

from sowing and planting. The forester must make his cuttings 

in such a way as to secure a satisfactory profit for the owner 

and at the same time provide for the establishment of a new 

stand. One can accomplish this only when he has a knowledge 
of the characteristics of the species with which he is working in 
respect to reproduction. Laymen are particularly apt to fail to 

-understand the necessity for a knowledge of the requirements of 

reproduction. This is well illustrated in the various attempts of 

legislative bodies to lay down specific rules for reproduction 

cuttings. Thus, occasionally a bill is introduced in the Legisla- 
ture of New York prescribing just how the timber should be cut 

on the Adirondack State land, on the assumption that such a 

rule would apply to all types of forest. Another illustration is 
the rule established by Congress for cutting the pine timber of 

the -Cass Lake Forest in Minnesota. It is required by law that 
when the timber is clear cut, 5 percent. of the volume shall be 

left for seed trees. It is, of course, ridiculous to suppose that 

just 5 per cent. will be always enough for seed, or that in some 

instances it may not be unnecessarily large. 

Mistakes are often made in the endeavor to apply a system of 

reproduction cuttings applicable in one class of forests to another 

where the conditions are totally different. Perhaps the best illus- 

tration of this is the attempt to cut intolerant trees to a diameter 
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limit, thus using a system which is applicable to the selection 

forests of the north where the important trees are for the most 

part tolerant and occur in many-aged stands, 

There is a special temptation for American foresters to fall 

into lax habits with regard to making reproduction cuttings with- 

out sufficient study. This is due to the peculiar requirements of 

our markets. When a forester is working for a private owner, 

the effort is always to secure as much present profit as possible. 

The forester must often sacrifice the present profits for the sake 

of those which might accrue in the long run through more 

careful cutting. Cuttings made with a view of securing repro- 
duction nearly always involve some investment. It is obviously 

a mistake to make any such investment at all unless a satisfac- 

tory reproduction is going to be secured. This does not mean 
necessarily that the new growth must be very dense, but it must 
meet the requirements of the owner. Such an observation seems 

unnecessary, but mistakes of this sort have been constantly made 
in this country by foresters who have had not a sufficient know- 

ledge of natural reproduction, and unfortunately such blunders 

are usually not discovered until long afterwards. The responsi- 

bility of a forester in this matter to a private owner is great but it 

is even greater for the forester in charge of public land where the 
interests of a great number are involved. There is a special temp- 

tation to over-cut public forests without sufficient regard to the 

future. Appropriations are usually small at the beginning and 

the forest officer is naturally anxious to make a record by show- 
ing a high financial return. His appropriation is frequently in- 

sufficient to protect his forest properly or to establish an efficient 

executive and administrative machinery. To secure the money 

for this, one is apt to make heavy cuttings. In order to establish 

forestry quickly, foresters sometimes make a greater sacrifice of 

future interests than would be involved in deferring for a few 

years the development of an organization. Our public foresters 
have the responsibility of providing a supply of timber to meet 

the present demands, but even a greater responsibility to pro- 

vide for the future, not only for the demands twenty to forty 

years, but those fifty to one hundred years hence, when the vir- 

gin supply on private holdings will have: been exhausted, and 

the public supply will be of much greater importance than at 

present. The question of reproduction may sometimes be dis- 
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regarded by the forester on private lands because the owner may 

look only for the increment of the middle sized trees now stand- 

ing and may not wish to make any investments to secure repro- 

duction; in other words, may seek a second crop but not care 
anything about a third or fourth crop. On the other hand, for- 

esters in charge of Government and State property hold a trust 

from the people, not only to utilize wisely the present supply of 

timber, but to maintain and increase the production in the future. 

Extensive lumber operations on our Government and State re- 
serves, if made without regard for reproduction, or when the 

forester has practically no knowledge of reproduction, may be 
followed by consequences which it is unpleasant to contemplate. 

Different Methods of Reproduction.—The methods of natural 
reproduction of importance in forestry are reproduction by seed, 

by sprouts, and by suckers. In most practical work we consider 

only the first two methods. The reproduction by suckers is 
confined to a few species and is of relatively little importance 

in forest reproduction. In this article only reproduction by seed 

will be considered. 

Natural Reproduction by Seed.—The beginning of seed pro- 
duction, the quantity of seed, and the frequency of seed years, 
depend on the amount of reserve material stored in the trees. 

As well known, the carbohydrates or products of assimilation 
manufactured in a normal year by a well developed tree are not 

all used for growth. There is a surplus which is stored in the 

tree in cells adapted to this purpose. Some of this material is 

utilized during the following season in the growth of the new 

shoots and by the cambium, but only a part. The remaining 

surplus remains untouched and is used for seed production or 

for growth when conditions are unfavorable for the elaboration 

of new material. When enough has accumulated seed is pro- 
duced: usually two or more years are required for this pur- 

posé, which explains why trees produce seed in abundance only 

at intervals. The influences affecting the production of seed are, 
therefore, the same as those affecting assimilation and growth. 

Of these influences light is the most conspicuous. Trees in 
the open produce seed earlier, in greater abundance, and oftener 

than forest trees because of the greater amount of light, which 

causes a relatively large crown and stimulates the energy of as- 
similation. ‘Trees in a forest produce seed only in the top, 7. e., 
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the part exposed to light. Suppressed trees scarcely ever bear 

seed. Tolerant trees may often live for a century or more under 
the suppression of other trees and not produce seed. A com- 

mon illustration is the spruce trees in the northeast, overtopped 
by birch or other species. There is enough light for a very slow 
growth, but not enough to produce the surplus reserve materia! 

in amounts sufficient for seed production. This principle is 
recognized in the first cuttings in the stand system of reproduc- 
tion. One of the objects of the preparatory cuttings is to stimu- 
late seed production. 

Heat is required for energetic assimilation and so also for 

seed production. In cold regions seed production is scanty and 

seed years occur at relatively long intervals. A good illustration 

is seen when a northern species is planted in a warmer climate: 
the seed is borne earlier and in greater abundance than nor- 
mally. The temperature of the seasons affects seed production. 

This is shown by the fact that the intervals between seed years 
are irregular. Undoubtedly the seasonal conditions of moisture 
participate also in governing the occurrence of a seed year. Ex- 

cessive moisture, as well as excessive dryness, may retard seed 

production. 

The character of the soil is of influence, chemically as well as 
physically. The amount of ash in seed is large, and there is 

required especially a supply of nitrogen. Other things being 

equal, the richer the soil the more the seed production. In gen- 

eral a tree growing in the optimum region of its range and in a 

favorable site has the best possible conditions for the maximum 

production of seed. 
Age of Seeding.—Trees begin to bear seed when a sufficient 

amount of reserve material has accumulated. Sprouts have been 

known to bear seed in the second year. This is due to the ma- 

terial stored in the roots before felling the tree. Young lodge- 
pole pine has been found in the open bearing seed at six years; 

spruce at fifteen years; and pitch pine at ten years. The fruit 

of young spruce is often barren because of the imperfect polli- 

nation, the female flowers being borne earlier than the male. 

Forest trees begin to bear good crops of seed at ages varying 

from twenty-five to eighty years. No satisfactory studies of 

our own trees have been made. , 

In general, the most abundant and best seed is produced when 
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the principal height growth has been completed. It is then that 

the crown begins to thicken up and the energy of the tree is at a 

maximum. ‘Trees continue, however, to bear seed until very old. 

Especially large crowned, dominant, or free trees maintain their 

seed bearing power just as they maintain large growth in vol- 

ume. The fact that dying trees often produce seed very abund- 

antly has not yet been satisfactorily explained. 

Seed Years.—The intervals between seed years are different 
with different species and, as already explained, vary in differ- 

ent climates. Within a limited region, different individuals of a 

given species for the most part produce seed the same year. 

This is an evidence that seed production is influenced by seasons. 

But the same species in another climate may produce seed in 

other years. Thus there may be a good seed year for pine in 

Michigan in a given year, and a poor production of the same 

species in Tennessee. Again, the ordinary intervals between 

seed years may be shorter in one region than another. The Eu- 

ropeans count on a longer period of reproduction of spruce in 

the mountains because seed years occur only about once in six 
years, while on the lower slopes the interval is about three years. 

Many trees bear some seed nearly every year, but produce a 
full crop only at intervals. The red spruce in its optimum is a 

-good example of this. It is customary to express the seed pro- 

ducing power of a tree by the frequency of seed years or by the 

average production per annum. In the latter case the pro- 

ducing power is measured by the percentage of a full crop. In 

Europe careful records are kept in the different forest stations 

of the production of seed of each species. This is described as 

a full crop, good, poor, meagre, failure, or as 100%, 75%, 50%, 

25%, 0%. The average of these observations over a decade 

or two decades, and extending over the range of a species, gives 

an excellent expression of the seed producing power of the 

forest. 

This is without doubt the best way to study the occurrence of 
seed years, but it requires time and the results are not apparent 

for a decade or two. We wish to know at once the approximate 

periodicity of seed years of a given species. One method is to 

make a study of the age of seedlings. A large number of seed- 

lings (several hundred) are cut and their age determined. 
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Usually it will be found that the ages fall into groups, showing 
the years when the heavy crops of seed were produced. 

Quality of Seed—The best quality of seed is produced when 

the energy of the tree is the greatest, namely, about the period 

of greatest volume growth. The quality of the seed from old 
trees is often very good, but that from decaying trees is said 

frequently to be in a large part worthless. This is an important 

consideration to the forester in selecting seed trees. It is often 
possible in selecting seed trees to leave unsound specimens which 

have no commercial value instead of sound merchantable trees. 

The fact that a tree has signs of defect does not necessarily 

unfit it for a seed tree. A good general rule is that such trees, 
even if pretty old and unsound, can be used for seed trees if 
the vigor of growth is apparently sufficient to enable it to live 

during a reasonable period of reproduction. The tree which is 

obviously dying cannot be counted on as a reliable seed tree. 
The question of heredity does not come into consideration in 

natural reproduction. In collecting seed for planting, one must 

consider the question of the hereditary characteristics with re- 

spect to rapidity of growth, twist, etc., but in natural repro- 
duction one is obliged to rely in all cases on the trees which he 
finds in a given locality and is usually unable to consider this 

question at all. 

The Dispersal of Seed.—The question is of vital importance in 
natural reproduction because upon it depend whether a system 

of clear cutting or reproduction by thinnings should be adopted, 

how big the clearing should be made, how rapidly a forest may 

be cleared off, etc. The entire system of natural reproduction 
may in some cases be based on the question of seed dispersal. 

The modes of distribution of tree seeds which are of importance 

in American forestry are wind, birds, animals, and, to a limited 

extent, water. The seed of many trees have a special adapta- 

tion for dispersal by wind. Conspicuous examples are the poplar 

and the willow which have a threadlike appendage of the seed 

enabling the distribution to enormous distances. Those familiar 

with the Adirondacks have noticed how clearings made by fire 
or otherwise often come up to poplar or willow when no seed 

trees can be found within miles. The seed of pine and maple 
have wings and the construction is such that when the seed falls 

from the tree it whirls in the air. If caught by the wind, some 

- 
- 
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of the seeds of pine and other conifers may be carried very great 

distances. The writer has seen burned islands on which the re- 

production of pine and spruce occurs, obviously seeded by trees 

at least a mile away. Again, the red spruce of the Adirondacks 
often seeds up burned ridges where the seed trees are half a 
mile down the slope. Other illustrations of the winged seed are: 

the ash and the basswood with its peculiar bract appendage- 

Buttonwood has an exceedingly light seed which is carried by 
the wind. It is probable that the large curling pods of honey 

locust are distributed by the wind carrying them over the crust 
of snow. 

Heavy seed is spread for the most part by small animals. It 

is astonishing how quickly reproduction of hickory and similar 
trees will take place in an open field near seed trees, through the 

work of squirrels. There are instances in Germany on private 

tracts where this method of reproduction is systematically 
utilized. In one instance known to the writer, an owner plants 

white ash, after cutting, at wide distances. The intervening 

spaces are gradually filled with oak sown by the squirrels. 

Birds disperse tree seeds abundantly. The reproduction of 

red cedar, cherry, and magnolia is largely dependent on birds. 

Foresters are familiar with the immense reproduction of the so- 

called “fire cherry” in situations where there are no seed trees. 

Undoubtedly the distribution of seed has been accomplished by 
birds. 

The distribution of tree seed by water is less common, although 
along river courses which overflow annually or periodically the 

hardwood seeds are undoubtedly distributed by the floods. In 
mountainous regions the washing of slopes by heavy rains in- 
fluences the dispersal of seed, and in the case of pine cones, which 

drop with the seed still enclosed, the rolling down slopes is a 

common method of seed distribution. 

The Germination of Seed.—In the reproduction of trees and 

stands, the conditions of germination are of quite as great im- 

portance as the production of seed. In nature millions of pounds 
of seed are sown which never germinate, or, if they germinate, 

the seedlings die before becoming thoroughly established. This 
is because the conditions for germination or the development of 

the seedlings are unfavorable. For the germination of the seed 
there should be a favorable amount of heat and moisture. Mois- 
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ture is the more important because there is, even in the forest, 
more apt to be sufficient warmth for germination than a favor- 
able amount of moisture. There is, of course, a specific differ- 

ence in the ability of seed to germinate on a dry seed bed. A 

good illustration is found in the north woods, where the repro- 
duction of spruce is very slow in hardwood lands. This is due 
to the leaf litter. Leaves make a very dry germinating bed. 
Where, however, there is a rotting log, a bunch of moss, or 

mineral soil, the reproduction of spruce is abundant because 
there is sufficient moisture for the germination of the seed. Some 
have gone so far as to assert that the presence of rotting logs 
is largely instrumental in maintaining the reproduction of hem- 

lock in certain sections. The presence of grass and similar 

weeds often makes a dry surface because of the immense amount 
of water taken up by the roots near the surface. This is one 
reason why grass vegetation often competes successfully with 

forest vegetation, because the surface is kept so dry. Pine litter 
and mold make a poor germinating bed. In the stand method of 
reproduction used in Europe, a preparatory cutting is often nec- 

essary to cause the disintegration of the leaf litter and mold in 
order that when the seed cutting is made the seed may find a 
favorable germinating bed. It is well known that many trees 
germinate better after a fire: for example, red fir on the Pacific 

coast, white pine, etc. This is sometimes due to the opening of 
the forest; more often it is due to the destruction of the layer 

of litter which acts as a dry germinating bed. It is sometimes 
customary in Europe just before seed years to drive hogs or 

other animals into the forest to stir up the soil. The grazing of 

sheep in some forest types may have the effect of stirring up the 

litter with the mineral soil and improving the germinating bed. 
‘These are illustrations of the injurious effect of a dry surface 
cover. In general, the best germinating bed in the forest is 

when the litter has so far disintegrated that the mineral soil 

appears exposed here and there. This means that the soil is well 
mixed with decayed humus and that the upper surface is not 

only in a favorable condition from the standpoint of moisture, 

bee also from the standpoint of texture. When land is burned 

again and again the upper surface becomes dry and hard, actu- 

ally preventing the germination of seed. 

Heat is also an important factor. Some trees require an 
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abnormal amount of heat for the germination of seed. It is sup- 

posed that the fire cherry germinates under the influence of the 

heat of forest fires. Other instances are the lodgepole pine, 

jack pine and knobcone pine of the West, whose cones remain 

closed often for many years; the cones open only under the in- 

fluence of strong heat, like hot sun and fires. The wonderful 

reproduction of these species after fire is due to this cause. 

In considering the question of seed germination it must be 

borne in mind that the absence of young growth is often due 

not to the failure of seed to germinate, but to the death of the 

seedling in the first few years of its existence. The writer has 

seen large quantities of seedlings starting in pine duff and dying 

the first season. Undoubtedly millions of seed germinate and 

the seedlings cannot live because it is too dry, too dark, or there 

is an absence of nourishment. The casual observer does not 

notice these seedlings and draws the conclusion that the seed 

does not germinate at all. 

It will be noticed that light has not been mentioned as a 
requisite for germination. Seed may germinate in the dark, but 

light is required for the growth of the seedling. Light is neces- 

sary, therefore, for germination only when the term germina- 

tion includes the establishment of the seedling. Strictly, the 
need of light comes under the head of requirements of the 

seedling. 

Vitality of Seed.—Some seeds are capable of retaining their 

germinating power much longer than others. The life of seed 

has been scarcely studied at all in this country. Professor Beal 
claims that jack pine seed retains its vitality at least six years. 

Other seed loses its vitality within a few weeks unless subjected 
to special treatment. 

Destruction of Seed.—Reproduction is retarded in many in- 

stances by the destruction of the seed. Insects are responsible 

for the greatest loss. Undoubtedly squirrels and other rodents 
consume great quantities of seed, but their destructive work is 

much exaggerated.” In many instances they do as much good 

in distributing heavy seed as they do harm in consuming it. The 

absence of reproduction of chestnut in portions of the East is 

not due altogether to the squirrel and the small boy as usually 
charged. Insects, and injury to the stand and soil by fire, are 
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far more potent factors. It is usually only in the lean years that 
the animals can make way with an appreciable proportion of a 
crop of seed. 

Direct destruction of seed by fire and decay are minor agencies, 

deserving consideration. 

Life of the Seedling—Reproduction does not depend alone on 

the production, distribution, and germination of seed. There 

must be conditions enabling the seedling to develop. Reproduc- 
tion cuttings made in this country have so far been based chiefly 

on the provision for seed on the opening made in the forest. 

The question of the protection of the seedling has been but little 

considered. Perhaps it would have been impractical to make 

the cuttings any differently on account of the market conditions, 

but the foresters will be disappointed in many instances that the 

reproduction comes so slowly, is so sparse, or fails entirely. 
Seedlings require first of all a proper soil for the development 

of the roots. Physically the seed bed must be of a character to 

enable the rootlets of the tender plant to grow. A soil hard 
baked by exposure may be as impenetrable for the seedling as 

rock. Some species are able to grow for a time on decaying 

vegetation, as hemlock, which occurs on rotting logs and stumps. 

Birch often starts on top of a stump and then extends its roots 

over the sides to the soil. Afterwards when the log or stump 

rots away the tree is left propped in the air by stilt-like roots. 

Most species require, early in life, lodgment of roots in the 
mineral soil. This is clearly shown by the reproduction on 
gravel banks, old roads, and other places where the soil is ex- 

posed. It is well known that some species do not reproduce them- 

selves well in deep duff. The destruction of this by fire is 

followed by young growth. 

The most important requirement of the seedling is moisture. 

The young pines coming up on a heavy layer of vegetable mold 

die from lack of available moisture; either from lack of actual 

moisture or because the soil is physiologically dry through cold 

or through organic acids. The tender tissues are very sensitive to 
any drying influences, particularly in the case of moisture-loving 

species. For this reason reproduction is slow on sites exposed 

to the sun or to dry winds. Many species start best under 

partial shade. White pine is a conspicuous example of this 

principle. No one would think of trying to grow white pine in 

- 
- 
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a nursery without some protection from the sun. Yet we 

wonder why the reproduction on clearings is slow. 

Seedlings suffer much more from frost than the average for- 

ester, at least in this country, appreciates. The principle is 

recognized in the treatment of seedbeds which are carefully 

mulched before the winter and not uncovered until danger from 

heavy frosts is over. The effect of frost on seedling growth 

must be considered as we develop more intensive methods of 

handling our forests. 

Very young seedlings do not require much light. After this 

stage the difference in tolerance in different species manifests 

itself. Great numbers of seedlings start in the forest and die 
from lack of light. When a forest is opened up there is a pro- 

fuse growth of vegetation other than the desirable tree species. 

Valueless species of trees, shrubs, grass or other herbaceous 

growth enter into competition with the seedlings. Sometimes 

this is sufficient to shade out the desirable growth. The competi- 

tion, however, may be not so much for light and crown space as 
for nourishment and moisture in the soil. A grass sod retards 

reproduction partly because the grass makes a superficial network 

of roots which exhausts the surface moisture and nourishment. 

Some go so far as to attribute to the grass an actual toxic influence 

on the seedlings. The European forester aims to keep his forest 

“dark” and clear of underbrush until he can secure his tree 

reproduction, which in most cases can then take care of itself 

in competition with the vegetation which springs up after the 

heavy cuttings. In this country we have not reached that point 

and the ground has frequently run wild with a heavy ground 

cover before the cuttings are made. 

Reproduction of Stands.—The forester studies the different 
trees in relation to production, distribution, germination of seed, 

etc., with the view of establishment and continuance of forest 

stands. The results of his studies are used to enable him to re- 

place stands with new desirable growth through skillful cut- 

tings, and to predict the succession of growth on areas cut over 

and cleared or broken by fire, wind, or other agency. 

If a clearing has been made, successful reproduction means 
the establishment of trees of desirable species in quantities to 

yield a satisfactory forest. Where selection cuttings are made, 
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reproduction of the stand consists in filling the openings to re- 
place the trees removed. 

Observers are often misled in judging reproduction. Because 

trees sometimes reproduce themselves in thick masses, it is 

frequently supposed that this constitutes good reproduction. 

But Nature frequently sows more abundantly than is necessary 

or desirable. A very dense stand is unable to develop satis- 
factorily. The growth in height, as well as in volume and 

diameter, is retarded. Red fir, spruce, lodgepole pine, white 

pine, and many other trees often come up too thick for advanta- 

geous growth. In general, reproduction is complete when the 
distance between the thoroughly established plants is no greater 

than the average planting distance for the species in question. 
With most of our trees this is five to six feet. 

Period of Reproduction.—It is seldom that a stand can be 

established naturally in a single seed year. Even under the best 

conditions of forestry a certain period may be required to en- 
tirely reproduce a stand. This may be called the period of 
reproduction. 

The forester must not expect that his cuttings will immedi- 

ately be followed by full reproduction. It may require several 

seed years to secure satisfactory results. In this country the re- 

sults of a reproduction cutting are apt to be judged too quickly. 

Our conditions of market do not permit as careful and elaborate 
methods as are employed in Europe, and it will frequently take 

a considerable period to establish a stand. In general, if re- 

production is complete ten years after a seed cutting, success 

has been attained. ‘This seems a long period to most laymen, 

and so it is, but Nature works slowly, and if one would guar- 

antee an immediate establishment, intensive methods must be 

resorted to. Where very rapid natural reproduction is secured 

and a stand established within a year or so, it is exceptional and 

more or less accidental. 

Problems of Reproduction.—There are two distinct problems 

involved in the reproduction of stands; first, the replacement 

of forest on clearings, and, second, the reproduction in stands 

which have been opened by cutting, fire, winds, insects, or dis- 
ease. ‘The first is a succession of a new type after the total 

destruction of the stand. The second is a problem of the 
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establishment of advance growth under shelter, which can be 

used as a basis for a new crop. 

The problems of reproduction on clearings may be grouped 

in two classes. 

(a) Reproduction on relatively small clearings. 

(b) Re-establishment of forests on very extensive clearings. 

Reproduction on Small Clearings—Under this head are in- 

cluded all those clearings which are small enough to be seeded 

up from trees now standing. This would include the clearings 

made by lumbering spruce on the slopes of the White Moun- 

tains, the white pine cuttings in southern Maine, Vermont, 

Massachusetts, and Connecticut, the abandoned farm lots, most 

of the slopes of the southern mountains stripped by fire, etc., 

usually areas not over 500 to 1,000 feet across. Areas larger 

than this ordinarily will require for complete reproduction a 

second generation of seed trees and come under the class of 
extensive clearings. 

Reproduction on clearings takes place chiefly from trees hav- 

ing light seed distributed by the wind. The character of the 

stand which will come up on a clearing depends upon the area 

cleared, character of the seed trees, their location with reference 

to the wind, and the condition of the ground. The reproduc- 
_tion is further affected to some extent by seasons through their 

influence on the production and germination of seed and ex- 

posure of the seedlings to exceptionally adverse influences. It 

will be found, however, that on a given type of soil and with 
given conditions of seed trees the reproduction is strikingly 

characteristic. This does not mean that it is possible to deter- 

mine just what year reproduction will take place under given 

conditions, but that it is possible to determine in a broad way the 
laws of succession with sufficient accuracy to enable one to esti- 

mate the period within which the reproduction will take place in 

a given case. Combinations of circumstances may in some cases 

cause a remarkably quick reproduction, such as when a favor- 

able seed year occurs soon after the cutting and at the same 

time there is a favorable season for the development of the 
seedlings. On the other hand, there may be an unfavorable 
condition of seasons which retards reproduction. This varia- 

tion, however, is to be expected, and is one of the circumstances 
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regarding natural reproduction which the forester seeks to 
know. 

Frequently, after a clear cutting, the ground is immediately 

covered with a more or less dense growth of herbaceous plants, 

shrubs, or reproduction of tree species other than those desired, 

and it may require a number of years for the species in ques- 

tion to establish itself in competition with this growth. A care- 
ful study will show the character of the ground cover which 

appears after clearings under different conditions, and it is a 

part of the study of reproduction to ascertain the type of vege- 

tation which first succeeds the forest growth, and then to de- 

termine how soon and how completely the species under consid- 
eration will be established. 

Just as one can ascertain within reasonable limits the length 

of time required for reproduction on a clearing, so also it is 

possible to determine the laws of succession on a clearing with 
reference to the density of the succeeding crop. 

The study of reproduction on clearings is simple in pure for- 

ests, as, for example, in pure yellow pine of the West or loblolly 

pine of the East. In these pure forests there are comparatively 

few competing species, so that a species succeeds itself on clear- 

ings. Grass, weeds and brush may appear more or less on the 

clearings and to some extent interfere with reproduction, but 

ordinarily a stand composed of another species is unlikely to 

occupy the ground before the yellow or loblolly pine, as the 

case may be. 

The method of study is to select old clearings on which re- 
production is taking place or has already been established. One 
ascertains first the period of reproduction. Usually this is the 

difference in age between the oldest and youngest trees of the 

new stand. It may, however, have required some time after 

the clearing before the seedlings started. This cannot be deter- 
mined on an old clearing unless there is a record of the clearing 

or there happen to be sprouts of hardwoods or shrubs which 

would enable the establishment of the date. If the trees from which 

the seed came are still standing, their condition at the time of the 

seeding can usually be judged. It may be necessary, however, 
to study some clearings on which reproduction is just beginning 

to take place, to ascertain what happens first after the clearing. 

The investigator makes an exact study of the conditions on 
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the area under consideration, with accurate descriptions of the 

character and density of the growth, supplemented by sample 

plots if desirable. 
The study of a large number of such areas, the classification 

of the data according to forest types, area of clearing, and con- 
dition of seed trees, permits the comparison of the data and con- 

clusions with reference to the period of reproduction and the 
results under different conditions. 

There are many conditions where the first growth following a 

clearing is different from that previously occupying the ground. 

A case in point is in eastern Massachusetts, where pure white 
pine is frequently followed by a stand of mixed hardwoods. 

Again, pure spruce is often succeeded by birch, or maple, or 

both in mixture. In the north woods clearings by fire are fre- 

quently succeeded by birch, poplar, and cherry. If there are 

seed trees on the border of the clearing the original species will 

return after a time under the first stand. Thus, in Massachu- 

setts, if the seed trees are at hand, white pine creeps in very 

rapidly under the hardwoods during the thicket and sapling 

stage of the latter, and also spruce enters in in great abund- 

ance under poplar and birch. Under these circumstances the 

problem of reproduction is to ascertain the laws of succession 

after the clearing; how soon in the first place the stand of hard- 

-woods is established, and then how soon the original species 

begins to come in underneath the hardwoods, and in what 

abundance. The study necessarily does not stop at this point, 

for it may be that the original species is likely to be killed out 

entirely by the shade of the hardwoods. This is the case with 

‘pine in Massachusetts; millions of seedlings are established 

‘under the hardwoods and die from lack of light. It would be 

entirely possible to make thinnings in the hardwoods and save 

all of this pine, but just when these thinnings would probably 

thave to be made depends on the time required for pine repro- 

duction to take place. 

Another illustration is the way windfalls on the spruce flats 

in the western Adtrondacks are usually followed by a stand of 

yellow birch, spruce, and soft maple. The proportion of these 

species in the mixture, however, may vary considerably, and that 

is a characteristic of the type. The student of reproduction 

seeks in such cases to know the character of the succeeding type, 
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its variations which can be counted upon and those due to cir- 

cumstances which cannot be foreseen, and the periods of repro- 
duction—maximum, minimum, and average. These data, with 

the knowledge of the area which can be satisfactorily reproduced 
under different conditions of seed trees, enable the forester to 

predict the time of establishment of a stand after clearings; and 

if he is going to make clear cuttings himself he will know how 

to locate them and how large or how small they should be to 

secure the best results. 
Exactly the same principles of study may be applied to land 

which has been cleared by fire, and to old pastures and fields 
which are reverting to woods. One of the problems in New 

England is to know whether it will pay to plant trees on the 
abandoned fields or to wait for natural reproduction. This 

question may be answered definitely if it is known how long it 

will take for a stand to become established on a field through 
natural reproduction and what the character of the stand will be. 

It is first necessary to make a stiidy of reproduction, and then 

to follow this with a study of increment, to show what stands 
produced by natural reproduction under different conditions will 
ultimately yield. One must study old fields on which stands have 
been established by natural reproduction: usually the difference’ 
in age between the oldest and youngest trees indicates the period 

of reproduction. The type of forest which comes up on old pas- 

tures in different sites is astonishingly characteristic, from the 

standpoint of composition, form, and annual increment. 
There is one set of problems of natural reproduction on small 

clearings which is of great importance and constantly encoun- 
tered by the forester: that is the reproduction on land which 

is not entirely cleared, but on which there are scattered seed 
trees. In this country many of the so-called clear cuttings do 
not remove every tree, but there are left here and there individ- 

uals either just below the merchantable size or having some de- 
fect which unfits them for the market. Frequently the reproduc- 
tion on these old cuttings depends primarily on these scattered 

seed trees. The problems of reproduction under these conditions 
are: the period of reproduction, its character under different 

conditions of seed trees scattered over the cutting, and how 

the seed trees should be selected and located by design to secure 
good reproduction on areas which are to be cut. Here again 

Cd 
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one studies areas which have already been reproduced; in other 

words, one seeks to learn what has already been accomplished 

under different conditions. Just as in the previous problem of 

clear cutting one classifies his results by area, condition of seed 
trees, etc., so here one studies what is accomplished by single 

seed trees of different character or by a number of seed trees 
per acre. Thus, the answer to a given problem might be that 

on a given site an average of five white pine dominant poles 

forty years old will successfully seed up an acre of land in a 

maximum period of twenty years and an average period of 

twelve years. With definite data of this sort applying to differ- 

ent sites and different seed tree conditions one is able definitely 

to predict the results of clearings on which seed trees have been 
left, and himself to organize a system of reproduction cuttings 

on a basis of reserving seed trees, which will be successful. 

Reproduction on Large Clearings.—By large clearings are 

meant extensive areas stripped of the forest by fire, such as 

occur in great abundance in the Lake States, the western moun- 

tains, and in fact in every section where very severe fires occur. 
It is a problem of great importance to know how soon natural 

reproduction of trees will occur on these areas and what its 

character will be The forester must determine whether it will pay 

to plant such areas with a good variety of trees or leave them for 

Nature to restock. There is a great deal of uncertain and loose 

estimating as to the length of time required for the re-establish- 

ment of forest conditions on such areas by natural reproduction. 
So far as the writer knows, there have been no adequate studies 
made of these problems. It is, however, entirely possible to 

determine with reasonable certainty and with sufficient accuracy 
for practical purposes the average period required for natural 

restocking. 

Under ordinary circumstances very large clearings cannot be 
restocked from the seed trees now standing on the border. It 
is usually a question of the progression of the forest on the 

clearing by successive generations of trees. The seed trees now 

standing distribute seed as far as the wind will carry it, and re- 
production occurs in greater or less amount within that range. 
Near the seed trees the stand may be good, further away the 

forest is more open, and on the edge there are merely outposts 

9 
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representing the seed borne to unusual distances by exceptional 
winds. As soon as these trees are large enough to bear seed, 
reproduction will occur in the openings about them, and there 

will be a further advance of the forest. This will continue until 
the entire area has been restocked. I know of no more telling 
argument for forestry than the comparison of the results of this 
very slow extension of forests with the results which may be 

obtained by planting. 

Extension of Forests on Prairies—It is well known that 
many of the so-called prairies are capable of bearing forest 

growth and probably were orginally timbered. This is not only 
true of the great prairie belts of the middle states where the 
western line of forest has been pushed far to the east through 

the agency of fire, but also true of the prairies found within for- 
est regions, such as those occurring in southern Minnesota, in 

Illinois, Indiana, Tennessee, etc. In many of the interior prairies 

forest conditions are already rapidly becoming reéstablished. 
In many instances it is a practical problem for foresters to as- 

certain the progress of this forest extension. The problem and 

the methods of study are similar to those applicable to large 

burns. In the semi-arid region, where forest conditions are much 
more critical, the advance of the forest is much less certain 

than in the humid region, and it is often exceedingly difficult to 
form any estimate of its rate. It is usually possible to observe 
whether the forest is really advancing or not: in case of advance 
the progress may usually be determined by a study of the age 

of the trees at successive distances from the edge. This is a 

problem which is often of importance in determining the bound- 
aries of a public forest. 

Reproduction in the Forest.—The previous problems involve 
the entire removal of the stand and its replacement by a new crop 
of trees. One of the important problems in forestry is the 
natural reproduction following thinnings by cutting, fire, or 

other agency. ‘This question appears at first rather more com- 
plex than that described in the previous pages, and it seems 

‘more difficult to arrive at definitedata which can be used 

in silviculture. The work so far done in this country has resulted 

in very unsatisfactory data as to reproduction within the forest. 

The studies have for the most part been general in character, 

and their results have not been expressed in .sufficiently specific 

- 
- 
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form to be of immediate practical use. The main difficulty has 
been that the investigations have been too superficial or without 

a clearly defined purpose. There has been too much tendency to 
generalize and to make comparison of reproduction of the differ- 
ent species where such a comparison is really not of any prac- 

tical value. 
The purpose of the study is to determine in the case of a 

given forest type what species will spring up in openings of 

different sizes, how soon the reproduction will appear, and in 

what amount. The forester wishes to be able to predict the out- 
come of thinnings already made and make thinnings himself 

which will result in the best reproduction possible. 

Where the stand method of reproduction cuttings is used in 

Europe, the forest is opened up by preparatory cuttings, and the 

soil brought into a condition of receptivity for seed. The seed 

cutting is then made during a seed year, and reproduction is 

very well assured. But in most parts of this country we can 
not make the openings in just the year we might desire, or the 
soil may have already long passed a good receptive condition, 

and so we have to rely on several seed years for reproduction to 

occur. In the hardwoods of southern New England the rejuve- 

nation of the forest may best be accomplished by the stand 
method. The forester wishes to know how soon he may expect 

reproduction in the various types of forest, and how heavy the 

seed thinnings should be. 

Again, the selection system is used more than any other in the 

United States. The reproduction which will follow is a most 

vital consideration. In our selection cuttings we leave trees 

especially to seed up the openings. Often they are valuable and 
represent an investment primarily for seed alone. The leaving 
of old spruce on hardwood lands in selection cuttings in the Adir- 
ondacks is a case in point. A multitude of questions regarding 

reproduction come to the forester in marking in selection cut- 

tings and as yet we can only guess at the answers. It is to an- 

swer these questions that one studies reproduction, and any gen- 

eral studies without such a specific purpose will be inevitably in- 

complete and of little practical use. 

The second principle is that one cannot make a complete study 

of reproduction by the examination of a few stands which have 
been thinned. There is no forester living so skillful that he can 
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map out the life history of a species by cursory observations and 

from these develop a silvicultural policy to govern extensive 

timber sales. The time has now come when general reproduction 

studies must give way to exact methods of observation and scien- 
tific comparison of reliable data. 

The third principle is to classify the forest under study. 

Much of the confusion in reproduction study disappears when 

each forest type is studied separately. This simplifies the 

problem in the first place because one has to deal only with a 

limited number of species, namely those adapted to the site in 

question. The question of suitability of a species to a site does 

not come into consideration at all, for if there are interlopers 

from other soils which are unsuited to a given site, there is no 

danger of competition with the species which naturally grow 

upon it. 

One endeavors further to classify the other conditions of re- 

production. There is, first, the condition of a thinned stand 

with reference to the production of seed; second, the density 

after cutting with reference to the amount of light admitted to 

the soil; and third, the condition of the soil both from the stand- 

point of texture, moisture, etc., and ground cover. 

Suppose that the problem involves the cutting in a virgin forest 

by the selection system. By this system trees are selected for 

removal here and there and relatively small openings made in 
the forest. The forester aims to ascertain the correct location, 

character, and number of seed trees which should be left to se- 

cure the distribution of seed over openings of different sizes, 

and how large an opening should be made under different cir- 

cumstances in order to secure germination of seed and estab- 
lishment of the seedlings. If the trees have winged seed the 

question of its distribution is comparatively simple. If the trees 

are intolerant successful reproduction requires an opening large 

enough for the development of the seedlings. If the soil is dry 

or the site exposed to drying winds, there may be a problem of 

protection of the soil and seedlings from drought, and the size 

of the opening may be the determinative factor. If the forest is 
mixed the favoring of one or two most desired species may be 

accomplished entirely by securing just the right size of opening. 

If the soil is in danger of running wild to weeds, brush, or in 

other ways deteriorating, again the amount of reproduction may 
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be determined entirely by the severity of the cutting. The for- 
ester has these practical points in view when he makes his study. 

His first endeavor, however, is to determine just what the facts 
are by studying openings of different sizes which have been 

made in the past by lumbering. He finds a tendency to repro- 

duction of one or another species, a retarding of reproduction, 
or entire failure, under different circumstances. He makes ob- 

servations of a large number of different cases, describing with 

care the present condition of the stand, its probable condition 

before cutting, the size of the opening, the character of the soil 
and other facts which may have a bearing on the reproduction. 

With records of carefully selected places in the cut-over forest 
one is able to determine just what happens in different forest 

types which have been opened up in different ways. Knowing 

the facts he is able to analyze the cause of the variations in re- 
production. 

In the case of trees having heavy seed reproduction does not 
take place with certainty beyond the periphery of the crowns. 

The study of reproduction is largely a problem of determining 

how much seed trees of different character must be isolated to 

secure the proper conditions for germination of the seed and 

the establishment of the seedlings. It is a question of studying 

in a given forest type the reproduction under individual trees of 

different ages and sizes, and with different conditions of soil and 

soil cover. Take for example the case of white oak in Penn- 

sylvania. Suppose it to be growing in the white oak type often 

found on benches and flats. The study aims to show what re- 
production will occur under white oak trees of different age 

classes from, say, forty years upwards. Careful description is 

made of the trees studied with reference to age, health, height, 

crown development, the soil on which they are growing, the 

ground cover, and the proximity of the neighboring crowns, 

that is, the degree of the isolation of the tree. Frequently it 

may be wise to supplement the descriptive work with small re- 

production plots on which the seedlings are counted and their 

age determined. ‘The classification and comparison of results 
enable one to know whether natural reproduction can be secured 

at all, how much the forest must be opened to secure it, and how 

long it will take. 

Sometimes in this country it is possible to use the stand 
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method in natural reproduction by which the forest is opened 
up by series of more or less uniform thinnings. In order 

to make a seed cutting under the stand method one must know 

the character of the cutting and the manner of isolating the trees 

in order that reproduction may be established. If the trees have 
heavy seed the study of reproduction is as already described, 

that is, one aims to isolate each tree just to the degree necessary 

to secure successful regrowth underneath. If the trees have 

light seed which is distributed by the wind, the problem is some- 

what different. The assumption is that the reproduction cutting 

will leave such a distribution of seed trees that seed will be 

scattered over the entire area. The aim of the cutting is to 

admit light to the soil uniformly over the whole area. The 
study of reproduction is made to determine how the stand must 

be opened to secure this distribution of light. It is a question 

of the study of reproduction over a whole stand rather than 

under a single tree. Just as in the case of the other problems, 

one seeks to find stands or fragments of stands which have been 

thinned and ascertain what reproduction has occurred in them. 

There are many other problems of reproduction which could 
be described, but whose discussion would lead beyond the scope 
of this article. 

To many persons the study of reproduction may appear to be 

altogether so elaborate as to be impractical. The determination 

of all the facts of reproduction would require a very elaborate 

study extending over a long period. A good many of the facts 

cannot be ascertained at all except as a result of experiment. We 

are, however, obliged to make cuttings at once and cannot wait 

for years of experiment to know how to proceed. Haphazard 

and general observations of reproduction are better than none 

at all as a basis for our reproduction cuttings, but they will be 

accompanied by many mistakes which will be very far reaching 

in their results. The need of reproduction studies is not to 

determine at once all of the facts of reproduction but only those 
essential facts which are absolutely necessary as a basis for 
practical silvicultural work. The securing-of these data is not 

impractical either from the standpoint of time or expense. I 

venture to say that the essential facts of reproduction necessary 
for the immediate practical silvicultural work could be deter- 
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mined for an entire silvicultural region in one or two field seasons 

by a single party if it were properly organized and conducted 

by men who understand the problems involved and the proper 
methods of study. To be successful, however, all such investiga- 

tions must be specific and local in character, must be based on a 

recognition of the practical questions involved, and they must be 

conducted with system and produce definite data in contrast to 
indefinite impressions. 



THE FOREST PROBLEM IN A RICH AGRICULTURAL 
COUNTY OF OHIO. 

OLIveR EF. BAKER. 

I. THe PropreM STATED. 

Northwestern Ohio was once entirely covered with hardwood 
forests of excellent quality. During the process of settlement 

this forest was gradually cleared off until to-day probably not 

over ten per cent. of the area remains in forest, chiefly in the 
form of woodlots. The region is, perhaps, one of the richest 

agricultural areas in the United States. It is very fertile, well 
watered, large areas indeed being formerly quite swampy, level 

to slightly rolling, with scarcely any waste land save that along 

river banks and the lake shores. ‘There are, however, several 

lines of rather sterile, gravelly moraines leached of their rich- 
ness by the wave action of the glacial lake, and a few slightly 
elevated limestone ridges with soil too shallow for profitable 

agriculture. This absolute forest land, which would probably 

be more profitable in forest than in agriculture, will not, though, 

exceed five per cent. of the total area, and the problem, briefly 

stated, is to determine (1) the proportion of the total area 

which should be in forest in order to avoid the annual winter 

and spring floods and consequent erosion of the land, as well as 

to provide the necessary fence posts and other timber, and (2) 

the sites and species best adapted to the climatic and commercial 

conditions in such a rich agricultural region where land is valued 

at from $50 to $150 an acre. 

Il. PresENtT Forest ConDITIONS. 

Location, Area and Population.—Seneca county, Ohio, which 
may serve as a typical county of western Ohio and of much of 

Indiana and southern Michigan, lies in the northwestern portion 

of the state; Tiffin, the county seat, located near the center of 

the county, being 42 miles south southeast of Toledo. The 
county is rectilinear in shape, 18 miles north and south, 30 
miles east and west, plus a small surveyor’s gore along the east- 



Ohio Forest Problem. 139 

ern boundary, and has a total area of about 546 square miles, of 

which sixteen are occupied by city and village corporations. 
Approximately 74 per cent. of the county is in plow land, 16 

per cent. in grass, of I per cent. waste land, and 8 per cent. in 

forest, chiefly wood lots, there being few plots over 20 acres in 

extent. 

The population of the county in 1900 was 41,163. Of this 
number 20,385, or 50 per cent., lived in the rural districts; 17,- 

379, or 42 per cent., lived in the two cities of Tiffin and Fos- 
toria; and 3,399, or 8 per cent., lived in the six incorporated 

villages, all under one thousand population. The average 

density of the whole county at that time was nearly 76 to the 

square mile. Omitting the population and area of the cities and 

villages the density of the farming area was 38 to the square 
mile. Agriculture is the dominant industry of the county, al- 

though in late years considerable manufacturing has sprung up 

in the two cities. 

Topography and Soil—The county is drained by the San- 
dusky river and its tributary creeks, the river passing in a some- 
what meandering course almost through the center of the 

county in a north and south direction. The river is shallow, 

about 200 feet wide, and flows through a rich, alluvial, incom- 

pletely developed flood-plain lying between banks 15 to 100 feet 
in height, and with an average width of one-third of a mile. 

The creeks and minor streams flow through similar depressions, 

but narrower and proportionately higher. 

The maximum height of land in the county, 1,000 feet, is 

reached on a few knolls near the eastern boundary, and the low- 
est point is where the river passes out of the county on the 

north line at an elevation of 650 feet. The land is quite level, 

save where sharply broken by ravines or valleys of water courses, 
with .an average inclination to the north of ten feet to the mile, 

and is on the whole well drained, though the northwestern por- 

tion was formerly a flat swamp. 

The soil is of glacial origin underlaid at depths of two to 

forty feet, average df ten feet, by limestone of the Silurian and 
Devonian periods. In character it varies from a loamy to a 
stiff clay. There are several old, gravelly beach lines, a few 

small sandy areas, and perhaps fifty square miles of alluvial 

river and creek bottom land. The soil is free from stones, oc- 
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casionally underlaid at a depth of two feet by a clay hardpan, 
but is usually of abundant depth, and more or less impregnated 
with lime. Recent analysis indicates that 85 per cent. of this 

glacial till soil is derived from the underlying limestone rock. 
The Forest.—Of the 27,000 acres, more or less, in woodlots 

in the county, but three plots with a total of less than 100 acres, 

so far as the writer knows, are in a virgin condition. And even 

in these the black walnut, which formerly formed perhaps five 

per cent. of the forest, has been cut out. These woodlots are 

fairly evenly distributed throughout the county, usually at least 

one on every farm, more frequently on the higher land, as such 

areas are often flat and undissected, and hence were formerly 

poorly drained. Moreover, the river bottoms and lower land 

being richer were generally cleared first. 
The forest may be separated into three types which roughly 

coincide with geographical divisions of the county. 

The White Oak Type.—This type covers perhaps ten per cent. 

of the forest areas and occupies a well drained, though level, 

limestone region, characterized by numerous sinkholes, in the 
northeastern portion of the county. The soil is usually deep 

and fertile, and the stimulation of the lime produces a rapid and 

valuable forest growth with excellent disease-resisting qualities. 

The composition is about 50 per cent. white oak, ten per cent 

red oak, ten per cent. hickory, ten per cent. white ash, ten per 

cent. beech, with maple, basswood or linden, and white elm in 

the damper localities. Much of the oak and ash has been cut out, 

and as a rule the crown canopy is thin and often irregular, while 
many of the plots have been pastured. In consequence there is 

little undergrowth, and the reproduction is usually suppressed. 

The Beech-Oak Type.—This type covers the southern and 
central portions of the county, and includes about sixty per cent. 

of the forested area. It occupies a well drained region, as the 

surface is more dissected by streams and is somewhat rolling 
in places, while the soil is usually lighter and generally deeper 
than in the northern part of the county. The woodlots in this 

type vary considerably in composition: on the well drained 
sandy clay moraines white oak, beech, and hickory predominate, 
while on damper sites hard maple, ash, linden, elm, and burr oak 

become more important. On the whole the composition would 

probably average,—beech 30 per cent., white oak 15 per cent., 
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red oak 5 per cent., burr oak 5 per cent., hickory Io per cent., 

ash (chiefly white) 10 per cent., hard or sugar maple Io per 

cent., white elm 10 per cent., scattering soft maple, tulip, and 

slippery elm-cottonwood rare. The trees in this type will average 

perhaps 20 inches to two feet in diameter and 75 feet high, though 

white oaks four feet in diameter and over 100 feet high are quite 

frequent. The most important trees are the oaks, ash and hick- 

ory. 
The silvicultural condition of most of the woodlots in this type 

is poor. The oak is often past maturity and stag-headed, while 

the beech has been injured by the draining of the land, on the 
one hand, and by the open condition of much of the forest caus- 

ing rapid evaporation, on the other hand, and is usually stag- 
headed and affected by fungi. Ash, maple, and basswood appear 
best able to endure the woeful mismanagement, although the 

beech has the greatest power of reproduction under the unfa- 

vorable conditions. Almost all the woodlots are entirely too thin 
and open, grass and pasturage often preventing all reproduction, 

and so are probably doomed to an early extinction. 

The Elm Swamp Type.—The northwestern portion of the 
county, as previously noted, was formerly a swamp, and is 

scarcely at all dissected by streams. The soil is usually very 

rich, often a muck one to two feet deep underlaid by clay. It 

-is now well drained and turned into valuable agricultural land 

by tiling and ditches, but the former condition is still indicated 

by characteristic species of trees. This type occupies approxi- 

mately 30 per cent. of the forest area of the county, and in com- 

position would average at least 50 per cent. white elm, with per- 
haps 20 per cent. burr oak, 5 per cent. red oak, 10 per cent. 

maple (mostly red), Io per cent. basswood, occasional sycamore, 

black ash, and walnut. 

Owing to abundant moisture this type is usually in the best 
silvicultural condition of the three types noted. An examination 
of an unusually good twenty acre plot in virgin condition, now 

being cut, revealed the fact that the growth has been much more 

rapid since drainage than before; the annual rings on elm up 
to fifty years ago seldom being over one-thirty second inch in 

width, while since then, in addition to increased circumference, 

the annual rings were often one-fourth inch across. The elm 
averaged 200 years of age and two feet diameter, and appar- 
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ently half of this growth had been made in the past fifty years. 
Many oaks were over 300 years old and four feet or more in 

diameter. The total lumber cut on the twenty acres was 160 
thousand feet of elm, 90 thousand feet of oak, 100 thousand of 
maple, basswood, and sycamore—all cut to a ten inch limit, with 
over 1,000 cords of firewood from the smaller stuff. The total 

cut was, therefore, 350 thousand feet of merchantable timber 
from 20 acres, an average of 17,500 feet per acre, plus 1,000 

cords of firewood, an average of 50 cords, or 25,000 feet per 

acre—a total of timber and firewood of 42,500 feet per acre. 
The amount realized from sale of wood averaged $325 an acre, 

and the owners have been offered $75 an acre for the land in its 

present condition, untiled and not cleared of stumps. 

General Condition of Woodlots—On the whole it may be said 
that the woodlots in the county are in poor silvicultural condi- 
tion,—the stands are usually of fairly even height, but the canopy 
is too open with an average density of 60 to 70 per cent., though 

often less than fifty per cent., evaporation is too rapid, and the 

ground is often too well drained, although the clayey nature of 

the soil is a great help; fungi are abundant, and the dominant 
trees in many stands are past the point of silvicultural maturity 

and are rapidly deteriorating in value. Pasturing is a common 

practice, and hence reproduction is often entirely lacking. The 

rate of growth is rather disappointing considering the depth and 
richness of the soil, but is probably to be explained by the former 

swampy condition of much of the land. However, the clay soil 

produces a high growth with long straight boles of little taper. 

The amount of timber per acre varies from five thousand feet 

to a maximum in one or two plots of possibly twenty-five thou- 

sand feet, with an average of about ten thousand feet. 

Local Wood Industries and Prices——Within the county there 
are the following industries supplied chiefly from local timber: 

One handle factory using about 1,000,000 feet of white ash 

and 500,000 feet of hickory annually. One bending and stave 

factory using 500,000 feet of hickory from the county annually. 

Two hoop mills using annually about 1,500,000 feet, mostly 

elm. Four stave mills using annually about 4,000,000 feet, 

mostly elm. Seven saw mills cutting about 5,000,000 feet of both 

hard and soft woods annually. .One tobacco box factory using 
perhaps 200,000 feet of sycamore is.now closed down. 
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A total of about 12,000,000 feet of timber cut annually is re- 

quired. 
In addition, a considerable amount of wood, chiefly white oak 

logs, is shipped out of the county. Imports of wood for any of 

the above mills is as yet inconsiderable, though, of course, a 

large quantity of lumber is imported for building purposes. 

The average price paid for different timbers on the stump, 

and the use for which the wood is usually cut, is as follows: 

Rite, Hlm, 2... $15 on stump—used for hoops, staves, 

lumber, and furniture. 

Wihite Oak. a2. 4.5% $18 to $20 on stump—used for lumber, 

heavy timber, and furniture. 

Bit flake: i. tt.-c ss Usually sold with white oak—same price 

and uses. 

ed Oake (to % 26's 0 $15 on stump—used for bending, spokes, 

and furniture. 

Winite Ash... .. ... ...$20 on stump—used for handles and in- 
terior woodwork. 

Blagk Ash,» 0/000. + ss Very little importance—usually mixed with 

white ash. 

[Sito 7 a oe $20 on stump—used for handles and bend- 

ing. 

EIVEAMMOLEN S53 8elsic $18 on stump—used for interior wood- 

work, tobacco boxes, etc. 

Basswood, |... 2.50% $12 on stump—used for crayon boxes, 

broom handles, etc. 

intard Maple.-..'... 3: $8 to $10 on stump—used for dimension 

stuff and floors. 
Soft Maple, .......$6 to $8 on stump—used for sheeting, etc. 
IBCeChh ht saad se: Cas tevelcke $6 to $8 on stump—used for dimension 

; stuff, rough building material, etc. 

Just at present, however, owing to scarcity of ready money, 

the local lumber market is very quiet, probably not more than 
one-half the normal quantity of timber is being cut, and the 

prices paid for stumpage are one to two dollars less than above 

quoted. 

Rate of Cutting——The amount of woodland in the county in 

1900 was 56,205 acres, in 1907 it was 32,225 acres, and at the 
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time of writing, January, 1908, it is about 27,000 acres, showing 
an average annual cut of 3,500 acres. However, the majority 

of timber cut has been chiefly to clear the land, and the wood, 
usually being of poor quality, has been used locally for firewood 

and fence posts. For at an average stumpage of 10,000 feet of 

merchantable timber per acre the amount of wood cut annually 

for lumber or other commercial purposes would represent the 

product of only 1,200 acres, or about one-third of the total 

amount of land cleared annually. At the rate of cutting for the 
past eight years the woodlots of the county will last only eight 
years longer. However, this rate is not likely to continue, as 
the timber cut will diminish constantly with the decrease in acre- 
age, and finally cease altogether. 

III. Forest Pottcy. 

In considering the future forest policy of such a region sev- 

eral factors must enter into the solution making it quite a com- 

plicated problem. First, one must consider the high value of 

the land, then taxation, local market and uses of wood, rate of 

growth of different species and their adaptivity to climatic and 

soil conditions; and, in addition, viewing the subject from a 

broader standpoint, there must be considered the avoidance of 

floods, the prevention of erosion, the use of forests as wind- 

breaks, and, in general, their modifying influence upon extremes 

both of moisture and temperature. 

At the present price of timber all native species, save possibly 

the black walnut, are of too slow growth to pay a fair rate of 

interest on land of an average value of $80 an acre. So one 

must consider the cutting off of the present stand as inevitable 

and economically justifiable, except in cases where their de- 

struction leads to great injury by flood or erosion. Moreover, 

the present stand is, on the whole, in such poor silvicultural 

condition, and both young reproduction and trees of middle 

age are usually so sparse or lacking altogether, that much quicker 
results can be obtained by a policy of clear cutting and then of 

planting to more rapid growing and profitable species than by 

an endeavor to rejuvenate the present stand. However, it is not 
at all impossible that the price of timber may so increase in the 
future, owing to exhaustion of the supply, as to make the pro- 
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duction of some of the more rapid growing or most valuable 
native timber a profitable business even on land of so high a 

value, but present conditions and prices would not warrant such 

a policy. 

In addition, the rate of taxation, though moderate—averaging 

for the fifteen townships of the county sixteen and one-half mills 

on an average assessed valuation of $27.05 an acre without build- 
ings, which is one-third to one-quarter of the real valuation, or 

amounting to 45 cents an acre—must be considered. However, 

it should be remarked that the assessors usually pay little atten- 

tion to standing timber seeming to estimate it as about equi- 

valent to the cost of clearing the land, save in cases where it is of 

conspicuous value. Hence, woodlots are usually assessed the 
same as surrounding cleared land. 

But the real preventative of extensive forested areas is the 

greater value of the land for agriculture. There are, however, 

certain small portions of the land which cannot be used for 

agriculture; certain other portions which would, perhaps, pay 

better in forests of rapid growing species than in agriculture; 

and still other certain portions which, though valuable for agri- 

culture, should be planted to forest for its beneficent influence, 

as in checking erosion, injurious winds, etc. Briefly we might 

classify these ultimate forest areas as follows: 

Areas Which Should be Forested and Species to Use.—t. 

River and stream banks should be kept in forest, as they are 

usually unfit for agriculture, are subject to severe erosion, and 

along flood-plains the bands of forest cover also prevent the 

washing off of the soil from adjoining fields during spring 

freshets. 
2. All ravines and deep gulleys should be kept in forest, as 

they are usually too steep for agriculture, and if unprotected are 

likely to be cut back rapidly into adjoining fields. 

3. Ordinarily fence lines should be planted to rows of trees, 

as in this manner the farmer may be growing a valuable crop 

of fence posts or firewood, indeed, the trees themselves may be 

made to serve as fence posts, and in addition such lines of trees 

are valuable as windbrakes. 
4. Exposed fields, orchards and buildings should be protected 

from excessive evaporation, from the blowing off of the snow 
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and consequent freezing of the soil, and the buildings from pen- 

etration by cold winds by windbrakes of suitable species. 
5. Swamp lands unfit for agriculture should be planted with 

trees adapted to such damp localities. 

6. Unused corners of fields and irregular plots too small to be 

cultivated should be planted with some rapid growing tree. 
7. But chief of all there are areas of considerable extent which 

would undoubtedly grow more profitably crops of certain trees 

than the agricultural crops to which they are now devoted. 

Worn-out land, excessively sandy or gravelly land, especially 
the old beach lines, limestone ridges, clay hardpan,—poor lands 

generally would probably pay better if planted to such species 

as catalpa or black locust (which require no cultivation after the 

first two or three years, and do not demand any cultivation at 
all, though it is advantageous) than they do to-day with the 
meager margin of profit left over after the costs of cultivation 

are paid. It should be noted that this use of the term poor land 
is merely relative, as there is scarcely any land in the county not 

worth $30 to $40 an acre for agricultural purposes, and indeed 

very little valued at less than $50 an acre during these present 

times of agricultural prosperity. 

Considering these points in more detail: first, it is advanta- 

geous to plant river and stream banks to forest, or at least per- 

mit them to grow up into forests, for the following reasons: 

(1) The trunks and branches of trees, seedlings, and under- 

growth reduce the velocity of the flood waters and so prevent 
the erosion of the bank, often catching floating waste and drift- 
wood, and even causing usually a deposition of sediment and the 
formation of natural levees, thus making the banks higher and 

the danger from flood damage less each year. It has been proved 

both experimentally and mathematically that the capacity of a 
stream to carry sediment varies with the sixth power of its 

velocity, and hence the slightest stoppage of a stream with a full 

load of sediment causes immediate precipitation. 

(2) The fringe of forest growth also prevents rapid flood ~ 

currents from cutting across and clearing off the top alluvial 
soil, or tearing deep gullies in the adjoining fields of the flood- 
plains. Several fields along the river near Tiffin had been ex- 

posed by the cutting off of the fringe of forest and willows to 

make room for boat houses. The flood waters had then rushed 

- 
- 
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through and torn off the rich top soil, leaving only the rock or 

hard sub-soil beneath. Another illustration of the value of forest 

protection along river banks is that of a low island around which 

bands of willows and other trees have always been maintained. 
This island is being built up stream at the rate of ten to thirty 

feet a year by the deposit of drift, waste and soil caught amidst 

the trees and bushes, and in addition receives a deposit during 

spring freshets of one-quarter inch annually of rich sediment, 

making it one of the most fertile farms in the county. 

(3) The intertwining and matting of the roots holds the soil 

within its meshes and thus hinders erosion, particularly on the 

outer curve of river meanders. 

(4) This intertwining of the roots and accumulated forest 

litter also prevents gullying of the banks by wet weather rivulets. 

For the purpose of protecting river banks willows are the 

most effective, and can be started by entangling small cuttings 

in wire netting, which is then fastened to the bank, or by driving 

freshly cut poles into the soft ooze, as they will soon sprout. 

Higher on the bank where the soil is well drained the native 
sycamore and honey locust grow well and endure inundation. 

Sycamore is also becoming a valuable wood, commanding as 
high a price as white oak. 

Banks of ravines and large gulleys should also be protected 

from erosion by forest cover. For this purpose probably the ca- 

talpa and black locust are the best species to plant, as they are 

hardy and of remarkably rapid growth. 

It is almost impossible to overestimate the importance of pro- 

tecting such land from erosion. As a man remarked to the 

writer, he wished that he owned the fertile farms which are 

going down the Sandusky river this winter. It is estimated that 

the Mississippi river will carry into the Gulf of Mexico in one 
hundred years an average of one foot of surface soil from off its 

entire basin. 

Along fence lines probably the best arrangement is an alterna- 

tion of black walnut and catalpa. The black walnut should be 
planted where it is to grow permanently, as it is a very deep 

rooted and rapid growing species, difficult to transplant at least 

two years before the setting out of the catalpa seedlings. By this 
time the walnut will have reached a height of five feet and will 

10 
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not be injured by the crowding or shading of the catalpa. In 

from twelve to twenty-five years the catalpa will be ready to cut 
for use as fence posts, the older age furnishing proportionately 
many more posts. The catalpa also possesses the valuable prop- 

erty of sprouting after being cut, so that ten years later another 

crop of posts can be harvested. In the meantime the black 

walnut is serving as a windbrake and constantly increasing in 
value, it being worth on the stump at present from $50 to $150 a 
thousand feet depending on the size of the tree. 

Swamp lands should also be planted to forest as they are 

usually of too small area to pay for draining. Half filled ox-bow 

cut-offs are about the only remaining swampy areas, and no 

doubt the production of basket willow would prove profitable 

in such places, though as yet it has not been attempted on a 

commercial scale. Elm also makes excellent timber, though of 
slow growth in such locations. 

But the chief field for forest planting in the county is on the 
worn-out or comparatively poor lands, such as the limestone 

ridges, gravelly moraines, etc. This land is not ordinarily very 

poor, but has been deprived of certain essential salts by a pro- 

longed succession of wheat and corn. Such trees as the black 

locust appear to do better on this lighter soil than on the heavier, 

though richer, soil of the bottom lands. 
The Ohio Agricultural Station is endeavoring to arouse in- 

terest in forest planting in the state, and at present four farmers 
in the county have planted under its direction and with its 

co-operation. The species mostly used are the hardy catalpa 
(speciosa) and the black or yellow locust. Osage orange and 

the Russian mulberry have also been tried, but not with con- 
spicuous success. As the station has published several bulletins 
dealing with the subject quite fully it is not necessary here to 
go into details, save to indicate in a general manner the rate of 

growth of these species, and their commercial possibilities. 

Most of the trees planted in Seneca county are too young to 

warrant any conclusions, but some specimens of catalpa planted 

by a local nurseryman twenty-five years ago have attained a 
diameter of ten to eighteen inches and a height of fifty feet. He 
has also used the wood for fence posts and finds it as durable 

as locust. The average of eight catalpa groves from 21 to 25 
years of age, as given in Bulletin 158 of the Experiment Station, 

- 
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gave an average of 2,777 fence posts per acre, 63 per cent. of 

which were first class, with a total value, at 17 cents for firsts, and 

10 cents for seconds, of about $400 per acre; the lowest esti- 

mated yield being 2,040 posts per acre, 30 per cent. of which 
were first class, valued at over $225 per acre; and the highest 

3,396 posts, go per cent. of which were first class, with a value of 

about $525 per acre. The average value of the production of 

these groves calculated per acre for each year the trees have 

been growing is over $17 per acre. 

These figures, certainly indicate vast possibilities, not only for 

poor soil, but also for the use of first class soil in the planting 

of this tree, for very little farming land yields a profit, after 

cost of cultivation has been subtracted, of $17 an acre, less ac- 

crued interest. Indeed, the writer was told that many farm 

owners were willing to rent their farms for a net return of five 

to ten dollars an acre. To quote from Bulletin 158 of the Sta- 
tion: “We feel safe in making the statement that catalpa trees 
planted on soil sufficiently rich to grow a fair crop of corn, and 

far enough apart so that each tree may have 60 square feet of 

space; given sufficient and proper pruning and a reasonable 

amount of cultivation, will, in from 12 to 15 years produce a crop 

that will give a return of at least $10 per acre for each year from 
the time of planting to that of harvesting the trees, and in some 
cases, even better and quicker returns can be secured.” 

This figure of $10 annual increment for an average period of 

22 years is equivalent to five per cent compound interest (the 

prevalent rate of interest with good security in this region) on 

land costing $83 an acre, with $10.40 initial expenses of planting 

and cultivation for three years, and taking into account an annual 
tax of 45 cents per acre (the average rate) and interest on the 

same. But as the average annual increment of the eight plots 
was -$17 per acre instead of $10, and since land costing much 

less than $83 an acre would still grow valuable crops of catalpa, 

a rough guess would indicate that at least ten per cent. profit on 

the investment could be made on catalpa plantations in this re- 

gion. is 
Black locust has in some cases yielded even better returns than 

catalpa, but its susceptibility to the ravages of the borer make 

its planting a hazardous proposition. However, the experience of 

one farmer in the county would indicate that black locust planted 
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on a fairly rich, sandy soil is in this region scarcely at all subject 
to attack, while if planted on a hard, clay soil it quickly suc- 

cumbs. It seems to be a question of quick growth and vitality, 

and if planted on rich, loose, and well drained soils it would ap- 
pear to be an excellent crop. 

Relative to the proportion of the county that should be in 

forest, a moderate estimate is that at least 15 per cent. of the 
land in such a region should be so set apart for its beneficent 
influence upon climate and soil, as well as its aid in the preven- 
tion of floods and erosion. 
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CONVERSION OF COPPICE UNDER STANDARDS TO 
HIGH FORESTS IN EASTERN FRANCE. 

A. F. Hawes. 

Wherever in a densely populated country tree species pre- 

dominate which sprout readily, private forests will necessarily 

be managed under some form of the coppice system, unless regu- 

lated by government. This is because sprout regeneration is 
both cheaper and quicker, and because the private owner cannot 
be expected to wait for the large dimension timber such as is 

produced by high forest. 

For generations the private forests of beech and oak in Eastern 

France have been managed by the system of coppice under 

standards, the standards being maintained for the production 

of timber, while the coppice was largely utilized for the making 

of charcoal, which was a profitable industry until recently. At 

first the state and communal forests were not different in char- 

acter from the private forests, and were also managed under this 

system. But while new methods of lighting and heating have 
resulted in a lessened demand for charcoal, the enormous de- 

velopment of industries requiring larger materials, especially 

lumber, has greatly increased the profit from raising them. The 

state, on account of its perpetual existence, has been able to take 

advantage of this change; also for altruistic reasons, because 
the people must have these large dimension timbers,—the state 

has been led to change its old sprout forests to forests composed 

of trees from seed, called high forests. 

Similar conditions exist to-day in southern New England 

and some other parts of the East. A century ago, before migra- 

tion to the cities and the West had set in, our rural districts were 

much more densely populated than to-day. Of the one hundred 

and sixty-eight townships of Connecticut fifty-two showed a 

smaller population in 1900 than in 1800. Practically all of the 

original timber of Connecticut had disappeared by the time of 

the Revolution. For two or three generations after that the for- 

ests were largely cut on a short rotation for fuel, sprouting vigor- 

ously after each cutting. With the abandonment of farm lands, 
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the building of railroads, and the introduction of coal, the de- 

mand for fuel wood fell off to such an extent that the length of 
the rotation became prolonged. Railroad ties, telephone and 

telegraph poles, have become the chief products of our forests, 

which are still reproduced by sprouts. For private owners the 

present system, modified by improvement thinnings and other 

cultural measures, is probably the best. 
So far the principal purpose underlying the creation of most 

state reserves in the East has been to furnish examples of better 

forestry to neighboring private owners. So long as this is the 
primary object, no radical change of system is necessary. The 

time will come, however, when our state forests will be called 

upon to serve the purposes of those in Europe, namely, to bring 

into the state treasury the greatest possible annual net income, 
and the growing of larger dimensioned timber than the private 

owner can afford to wait for. There is no doubt that both of 

these purposes can be better accomplished by a high forest than 

by one of sprouts. In so far as the state acquires waste land 

and plants forests, it obtains these results directly, but the con- 

version of sprout forests into high forests is much the more dif- 

ficult task, and the example furnished by France is therefore 

most valuable. 

The underlying factor influencing the conversion of a sprout 
forest to a high forest is the sprouting capacity of the chief trees 

and the age at which sprout regeneration becomes impossible. 

Among the best forests for studying this conversion are those 

of Haye and Champenoux, near Nancy, and of Pont a Mousson, 

north of Nancy; and de Chaux, in the Department of Jura, near 

Dole. 
The state forest of Haye consists of about 16,000 acres, while 

the area of the communal forests adjoining is about 14,800 
acres. The latter, and in fact practically all communal forests, 
are still managed under the old system. The soil here is calcar- 

eous, and, as beech grows faster on such soils than oak, we find 

here nearly pure stands of beech. At the age of twenty-five, the 

diameters of the beech range from five to seven inches; while 

those of oak on this soil are only from two to three inches. In 

a few places where the soil is better, oak is being encouraged 
instead of beech, as a mixture is considered preferable on ac- 

count of insects. This method of mixture was commenced here 
- 
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fifty years ago. It is accomplished by cutting out the beeches to 

favor the oak wherever the soil will warrant it. At Champenoux 

the soil is heavier, and therefore the forest is nearly pure oak. 

It is thirty-five hundred acres in extent. The four state forests 

of Pont a Mousson have a combined area of 7,567 acres, and the 

thirty-eight communal forests, 9,792 acres. One of the state 

forests, the Bois de Pouvenelle, consists of six ‘‘affectations” or 

compartments. The under soil here is calcareous throughout, with 

sand and clay above, containing considerable iron. This forest 

is seventy-six per cent. beech, eight per cent. oak, thirteen per 

cent. hornbeam, two per cent. maple, and one per cent. others, 

including cherry and ash. An interesting feature of this forest 

is the irregular contour of the land surface on part of it, due to 

the fact that it was the site of an extensive quarry during the 

Middle Ages, from which the stone was taken for building a 

neighboring castle. Up to 1835 this forest was managed entirely 

by the system of coppice under standards. Since that time one- 

half has been converted to high forest. The other half, kept 

under the old system until 1873 is now being converted. In the 

compartments still under the old system the rotation of the cop- 

pice is thirty years. This is mostly of beech and maple. The 

areas of the “coups” or cutting areas vary in the different series; 

in the third “affectation” of Pouvenelle, for example, each felling 

area is forty-five acres, while some of the felling areas of the 

Forest de Chaux are eighty-eight acres. By the coppice under 

standards method about fifty-two standards per acre are re- 

tained, when the sprouts are cut out, at the end of the thirty-year 

rotation. These are divided somewhat as follows: thirty-two 

trees thirty years old; sixteen trees sixty and ninety years old; 

and four trees one hundred and twenty years old. 
(Photograph I taken in Coupe 9 of the 16th series of Forest 

de Chaux illustrates such a forest just after the cutting, with 
standards of oak and beech remaining.) 

Most of the oak standards when cut are sawed into railroad 

ties by a pit saw. The annual production of one series at de 

Chaux under this method is one and a half cubic meters (52 cubic 

feet) per acre for the understory and two-tenths cubic meter 

for the upper story; in another series two and three-tenths and 

three-tenths respectively; while the same system in some other 

forests produces an annual growth of three cubic meters per 
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acre. In every forest under this system there are as many coups 

in a series as the number of years composing the rotation,—in 

this case thirty. So one-thirtieth of each series is cut each year; 
the different series being managed entirely separately, although 

under the same officers. Thus the State Forest de Chaux is 
divided into sixteen series, thirteen of which are still managed 

under the old system, while three have been converted. It is 
easy to understand that the sixteen cutting areas widely dis- 
tributed over 32,500 acres do not make any perceptible hole in 

the forest. Perhaps this forest, which is still so largely under the 

old system, gives the best idea of the financial returns of the 

system. The revenue from this 32,500 acres is $50,000, or $1.53 

per acre. The soil here is calcareous and cold, and the forest is 

largely beech, with considerable oak, birch, poplar, and horn- 

beam. The sprouts grow rapidly, but regeneration is difficult. 

Having briefly considered the old system, let us turn to the 

method of conversion. Photograph II, taken at Pont a Mousson, 

illustrates a forest a year or two later than that shown in No. I. 

The wood has been removed, and the ground is covered with 

sprouts, which under the old method would be left for thirty 

years and then cut as described above. Under the method of con- 

version, these sprouts must be left for sixty or seventy years, so 

that when they are cut they will not sprout again. In the oak for- 

ests of Champenoux this age is seventy to eighty years.* This 

rotation of the high forest will be one hundred and twenty years 

for beech, or one hundred and fifty years for oak. For this 

reason the forest at Haye, which is mostly beech, is divided into 

five series, the regeneration period being thirty years, so that the 

conversion will be finished in the first area when it is beginning 

in the fifth. 

*A study recently eee by Mr. Willey, of Yale Forest School, indicates 
that the white oak of Connecticut sprouts very little after it is sixty 
years old. 
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I. Forét de Chaux Coppice just removed. 

II. Forét Ponta Mousson. Coppice beginning to el-sprout. 
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Coppice 60 years old. III. Forét Pont a Mousson. 

Three years more advanced than III. First Regeneration Cutting IV. 
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Theoretical arrangement of compartments in Forest de Haye. 

When the underwood of the first compartment reaches the age 
of thirty years, it is thinned instead of being cut nearly clean, as 

before. Most of the small, and all the defective trees, especially 

of the beech, are cut, always favoring oak on the better soils. 
Trees having the largest crowns are left so as to protect the soil, 

and because they bear the greatest amount of seed. The second 
compartment now enters upon the period of conversion, although 

the first thirty years, as has been shown, is the same as under the 

old system. 
Photograph III shows a part of the same forest as that shown 

in No. II, but sixty years further advanced toward conversion. 

The sprouts which are just starting in No. II are here large 
trees, and the wood has been marked for the first regeneration 
cutting. This removes practically all the trees whose reproduc- 

tion is not desired, and opens up small areas to sunlight,—seldom 

over one-sixteenth of an acre in extent. 
Photograph IV shows an adjoining cutting area to that shown 

in No. III, in which the first regeneration cutting has been made 

three years ago. It is therefore sixty-three years later than No. 

II. These sprouts run from five to twenty inches in diameter, 

and sixty to seventy feet high. This was the portion of the forest 

covering the arcient quarries. 

About eight years after this first opening up of the crown, a 

second cutting is made, extending the holes. It must be re- 

membered that the trees are too old to sprout, and that the 

canopy is never opened enough to admit the growth of under- 
brush, so regeneration is certain. Of course these cuttings are 
made when good seed crops are assured. 
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Photograph V shows another part of the same forest fifteen 

years more advanced than No. III. The guards are standing in 
the thicket of seedlings that resulted from the first cutting, and 
which are now fourteen to sixteen feet high. This forest is now 
marked for the third regeneration cutting. 

Photograph VI shows advanced beech growth thirty years old 
filling an opening of one-half acre. This area is therefore ninety 
years more advanced than No. II. 

Photograph VII illustrates another part of this forest at about 

the same stage as the last view, except that here the regeneration 

is complete and all the old trees have been removed, so this is 

called the “‘coup definitive.” 

Photograph VIII illustrates the most advanced coup in this 

forest de Pouvenelle. It is a stand of seedlings, mostly beech, 

fifty to sixty years old and therefore one hundred and twenty 

years in advance of Nos. I and II. The diameters range from 

six to ten inches, and heights from thirty to forty feet. The first 
improvement thinning has just been made, the mud hut being the 
home of the charcoal burners who coaled the wood that was 

taken out. Thinnings will be made in this forest every ten years 

until regeneration is desired. It is evident that the ages of these 

trees vary by some thirty years, which is the length of the re- 

generation period. The density of these stands may be judged 

by a growth of oak at Champenoux where there are sixteen hun- 

dred trees per acre at twenty-five years. 

Above I have given the revenue from the Forest de Chaux, 
which is mostly under the old method. The revenue from the 
high forest at Pont a Mousson is $2.64 per acre where it is 

mostly beech, and $3.20 where oak predominates. The revenue 

gradually increases, although the running expenses have also in- 

creased. The prices received here per cubic meter are—twenty 

francs for beech; thirty francs for second class oak, and forty 

francs for best ash and oak. These prices were about one-fourth 

higher in 1906 than they were in 1890. Cordwood throughout 
Europe is measured by the stere—one meter cube of stacked 

wood. The price of beach per stere at-Pont a Mousson was 

eight francs in 1890 and nine francs in 1906. At Dole, in 1906, 
beech was ten and a half francs; oak, nine francs; birch, eight 

and a half francs; poplar, seven francs. 

There is another system somewhat in vogue’ for transforming 
- 
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V. Advanced regeneration, about fifteen years old, and the wood is 
now marked for third thining. 

VI. Advanced Beech, growth thirty years old, with two guards in opening. 
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Beech Seedling Stand, 50 to 60 years old. VIII. 
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a coppice under standards system to a high forest. This is the 

so-called “Jardinage,”’ resulting in a selection forest. By this 

method they go through every six or eight years, removing the 

defective standards and any sprouts which may be interfering 

with seedlings. All trees are cut with high stumps, so as to dis- 

courage sprouting. Comparative experiments with the two sys- 

tems of conversion have been under way for twenty years in the 

Forest of Champenoux, but no conclusive results are as yet at 
hand as to their relative merits. 

Most of the forests are laid out in a most regular manner, the 

compartments separated by roads two to four meters wide, from 

which all the underbrush is cleared every year. About every 

fifth year these earth roads are grubbed out. All the most im- 

portant roads have either been paved or are in process of build- 

ing. The main road through the Forest de Chaux is straight for 

thirteen miles. In these calcareous regions the roads are very 
hard, though not as smooth as the trap rock roads of the Black 

Forest. Geological formation has a very important influence on 
roads. The sandstone of the Vosges disintegrates so easily that 
the roads of these mountains are very poor, although many of 

them are not over ten years old. The cost of macadamizing in 
these level calcareous formations is $1.40 a meter of length, lay- 

ing the stone twenty centimeters deep and three meters wide, 
while the clearing is eight meters wide. This is at the rate of 
about $2,500 a mile. 

Just a word about the administration. The Forest de Chaux, 

consisting of 50,000 acres, which is one of the largest in France, 
has eighteen guards under four brigadiers. The “‘inspecteur” 

and “sous-inspecteur” live in Dole, a city on the edge of the 
. forest. There are eleven forest houses in this forest owned by 

the administration. All of the guards are very intelligent and 

polite, and the higher officers make a visit to any of these forests 

both instructive and enjoyable for any one who has obtained the 
permission from the Minister at Paris. 



THE SPROUTING OF SHORTLEAF PINE IN THE 
ARKANSAS NATIONAL FOREST. 

W. R. Marroon. 

The forest possibilities of the Arkansas National Forest rank 

high in several important respects. Among these are its acces- 

sibility and central location within the United States, and the 

very favorable climatic conditions for forest growth. On the 
other hand, the forest has been subjected to fires, which in the 

past, have been of almost annual occurrence throughout the whole 

areas of the National Forest, presenting a serious condition in 

regard to forest production. 

In this light, the fact that the Shortleaf Pine within this Na- 
tional Forest sprouts readily and commonly after the burning of 
seedlings is of large significance in the problems of silviculture 

and future forest management. The Shortleaf is the only pine 

in the forest, and in importance and value it leads all others, of 

which white oak holds second place. The sprouting of Shortleaf 

Pine occurs commonly throughout the Arkansas National Forest. 
The sprouts occur usually in colonies of from four to eight, and 

make a height growth during the first season of from eight to 
fifteen inches. Colonies with from twenty-five to thirty sprouts 

were observed on several occasions. 
The root system is thus immediately called into action and 

large, well developed root systems from former saplings, three 

to five years old, were noted to be in full vigor at the end of the 

first season’s growth of sprouts. The sprout colonies rapidly 

decimate after the first few years, and some one of the more 
vigorous members usually remains solitary after the first two 
seasons. Saplings of intermediate height up to six feet were 

identified from sprout origin, after which time all traces of the 

origin generally becomes obliterated. Another feature of interest 

was the common occurrence of the second generation of sprouts, 

each due to the killing by fire of the portion of the pine above 

the surface of the ground. 
The sprouting occurs freely and is very noticeable from mere 

casual observation from one end of the forest to the other. The 
Cd 
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factors which influence the vigor of the sprouting capacity of 

Shortleaf Pine, as, for example, the season of the year, the 

age of the parent seedling, and the local site qualities, were 

not investigated. The supposition that sprouting occurs more 
vigorously following fires in winter is borne out by the 

testimony of several inhabitants of the mountains given to the 
writer that midsummer is the best time for clearing land because 

then the pine does not sprout. The observations given above 

refer, however, to sprouting subsequent to the killing of tops due 

to fire. 



CURRENT LITERATURE. 

Henry S. GrRAvEs, in Charge. 

Die Grundlagen der raiumlichen Ordnung im Walde. Von 

Prof. C. Wagner, Tiibingen, 1907. Pp. 320. Price $3.00. 

This volume, whose simple title, “Principles of Local Order in 

the Forest,’ does not at once allow a guess at its contents, may 

perhaps be called the most important and most valuable publi- 

cation that has appeared in book form in the German forestry 
literature since the beginning of the new century and for a num- 
ber of years before that time. It is not a handbook or a refer- 

ence book for the student, of the usual pattern, but a critical and 
illuminating discussion of modern practice, covering the whole 

field of technical forestry, in most original treatment, clear and 

thorough, circumspect and suggestive, written for the ripe and 

experienced manager. 

It was Cotta, the clear-sighted, who first accentuated the great 
value of order and systematic procedure as usually much more 

important than yield regulation, but the author finds, that the 

“raumliche Ordung” (local order) as the decisive basis for the 

entire management has not had sufficient recognition, and pro- 

ceeds to prove that it is the key to a full realization of managerial 
success. He points out that in the timber forest the districting, 

the age class distribution, and the formation of felling series had 
been considered independent of the form of management and 

method of regeneration; that the Jocal order (the side by side), 

had been mainly imposed upon the forest out of consideration of 
a temporal order (the one after the other), in the yield. 

The author proposes a reversal of this procedure, considering 

the local order a function of the temporal. The simple stand in 
its position in space, its extent and its outline is an object of 
local order, in its increment, its age, which determines its matur- 
ity, and in its volume, it is an object of temporal order. The col- 

location of several stands into a felling series is an operation of 
local order even though the age has an influence on it, but the 

disposition of its yield, its distribution in time, is a temporal 
roe 
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operation. The author occupies himself then with the require- 

ments of silviculture, protection, utilization, and finally yield 

regulation in formulating the principles of the local order, and 

in doing so many problems of these branches are illuminated in 

clear and attractive style. 

The chapter on choice of methods of regeneration is especially 

worth reading, as it pays close tribute to all modern biological 

development. The author is speaking with special reference to 

spruce, which he finds, in agreement with many others, can on 

most sites not be naturally regenerated on a large scale by exist- 

ing methods. The same may be said of the pine. Yet he tries 

to prove on twelve pages of cogent reasoning that planting of 
spruce is an offense against nature, mainly on account of its 

shallow root system. In this connection the following unortho- 
dox position is worth quoting: “Fron says: ‘Conifer seedlings 

should not be transplanted in nursery rows since this increases 
cost and the transplants are not better than the untransplanted,’ 

and Wagner, speaking for spruce, says, ‘because transplants are 

Jess good than uncransplanted.’”’ 

The author, therefore, advocates return to natural regenera- 

tion, and hence he has set himself the task of devising a method 

“which even under the most difficult conditions assures suc- 

cess.” This he finds in a special form of the selection forest 

which he calls ““Blendersaumschlag,’ and which we may trans- 

late into selection strip system. It is a combination of selection 
and nurse tree or group method, or sometimes even clearing in 

stripwise progression, by which a more or less even-aged timber 
forest with the desired localization of age classes can be secured. 

In speaking of the selection form as the “natural” one, the 

author fails to remember that pure even-aged forests of pine 

and of spruce, in which the middle age classes are almost en- 
tirely absent, cover thousands of square miles as a natural form. 

Altogether in* advocating this new form of management for 
regeneration, which is done with great command of all the 

silvicultural as well as administrative arguments, the author 

becomes somewhat one-sided, as all inventors are apt to be when 

speaking of their invention. 

Nevertheless the volume is rich in suggestiveness and, since 

the author speaks not only from practical experience but with 
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a thorough knowledge of the whole literature, it is a mine of 
information. 

Bea 

Wald und Forstwirtschaft, in Der Mensch und die Erde. By 

Dr. A. Schwappach, Bong & Company, Berlin. 1908, pp. 203- 
332. Lllustrated. 

The third volume of the monumental encyclopaedic work, 

which, under the editorship of Hans Kraemer, discusses the 

treasures of the earth as basis of modern culture, contains a 

popular disquisition, copiously and beautifully illustrated, on the 

place which forests and forestry occupy in the household of 
man, from the facile pen of Dr. Schwappach. 

The first part of the article deals with forest types of the 
world, the general ecological conditions producing them and the 
influence which man has exercised upon them. This is un- 

doubtedly the most interesting reading for a forester, and this 

part is also well illustrated, covering all parts of the world. A 

statistical color chart brings from Germany the latest knowledge 
of distribution of forest areas and species by counties in graphi- 

cal manner, with text by Dr. A. Dengler. 
The value of forests and the aims of forestry are also interest- 

ingly stated, and the author has been able to present this hack- 

neyed subject in a new dress. ‘The reboisement work of France 
and in Turkestan, as well as the sanddune planting in various 

countries is fully discussed and illustrated. The technicalities 

of the forester’s art are rather too briefly touched to give a lay- 
man a good idea of its contents, but the whole book is most 

readable, and to be recommended for reading by all who have 

an interest in the propaganda of forestry, and also to professional 

foresters who desire a broad knowledge of the whole subject. 
Bh. FF: 

Report of the Minister of Lands and Forests of the Province 

of Quebec, 1907. 318 pp. 

The main interest in this report lies in the statement that dur- 
ing the year the forest reserves have been increased to 12 in 

number, comprising 107,821,653 acres, extending over the whole 
> 
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of that part of the basin of the River and Gulf of St. Lawrence 

outside the arable and inhabited sections of the Province. There 
remain unreserved, according to the Minister, the basins of 

James Bay and Hamilton River with an area of about 93,000,000 

acres, of which 4o per cent. are “well timbered.” Of the char- 

acter of this timber, however, nothing is said, but we are very 

doubtful whether the total area of ‘‘well timbered’? land in 

Quebec totals up, as these figures suggest, to 145,000,000 acres. 

Further interest is found in several appendices by the two 

forest engineers of the department, Mr. A. Bédard and Mr. G. 
C. Piché. In one of these Mr. Bédard attempts to answer the 

question of the increment of spruce forests with suggestions as 

to their handling. In the absence of any volume or yield tables 
for white spruce, reliance is placed on tables for the Adirondack 

spruce (authority not stated, put probably Pinchot and Graves). 

With very doubtful reasoning the author comes to the concep- 

tion that the increment might be what by the proper reductions 

appears as somewhat less than 12 cubic feet per acre, or say 4 

of a cord, which would indeed be a poor performance. The 

arguments are not very convincing and the conclusions are also 

rather lame. 
Mr. Piché, on account of the difficulty (the author claims 

impossibility) of distinguishing black spruce and white spruce, 

and because black spruce may attain the same size (which it 

probably never does in Canada), proposes an amendment to the 

regulations under which license holders operate, to the effect of 
restricting the cutting of pine to not less than 12 inches, of 

spruce to not less than 11 inches, other trees to not less than 9 

inches, but to cut swamp spruce to 6 inches. 

_ Examinations of various townships or sections of country 

lead the engineers to recommend that they be not opened to 

settlement as beirg unfit, also to expose the practice of the timber 

pirates which is notoriously ousting the government of many 

timber dues. » The establishment of a nursery to grow plant 
material for distribution to farmers is advocated. A useful list 

of the French-Canadian names of trees is appended. 

The report is an earnest that a sane forest policy will soon be 

established in the Province of Quebec. 
B. B. F. 

II 
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Philippine Woods. By F. W. Foxworthy. Reprint from Phil- 
ippine Journal of Science, 1907, pp. 351-403. 

This is a very useful piece of work, having in view the easy 

identification of the many useful Philippine woods, some 75 
species by names—the same species having many different 

names,—and by structure. The latter is well illustrated by 
photomicrographs, with a uniform magnification of five diam- 
eters, on five plates, and is used in making a key. In the notes 

the use of the woods is given, as well as their physical character- 

istics. Most of them are, of course, heavy woods, yet there are 
nine species cited as light, with a specific weight of .50 or less. 

Our Trees. How to Know Them. By Clarence M. Weed. 

Philadelphia, 1908. 295 pp. 

This is a popular book on trees, very profusely illustrated by 
photographs of the standing tree, leaves, flowers, and fruit. It 

is designed for the ready identification of trees by those who 
have no knowledge of botany. Many exotic species are included 
and the arrangement is entirely without reference to the economic 
value of the different species. It is, therefore of no value to 

the forester. 
HH. Sime. 

Trees and Their Life Histories. By Percy Groom. Illus- 

trated from photographs by Henry Irving. Cassell & Co., 

London and New York, 1907. 407 pp. 

This is a sumptuous work beautifully illustrated describing the 

trees which are ordinarily found in gardens and parks. The 

title leads one to believe that he will find an account, not only 

of the botanical, but also of the silvical characteristics of the 

trees. The author does not, however, have in mind the life 

history of the trees from the forester’s standpoint and there is 

very little in the book which touches the practical side of forestry. 

Different trees from all over the world which are planted in the 

temperate zone are included, and by description and photograph 

a full account is given of the characteristics of the foliage, buds, 

fowers. fruit, hark. and tree form, chiefly from the standpoint 
a 
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of the trees growing in the open. There is occasionally a refer- 
ence to the climate, soil, and light requirements of the trees, 
but the so-called life history consists of morphological rather than 
silvical data. 

The book is, however, of distinct value to the popular student 

of trees who wishes to identify the species commonly planted for 
aesthetic purposes. The illustrations are clear and well chosen, 

and the language is simple and very intelligible to one who does 

not have a knowledge of the scientific language of botany. 

H. S. G. 

First Report of Forest Conditions in Ohio. Bulletin 188. 
Ohio Agricultural Experiment Station. Wooster, Ohio. 1907. 

14 pp. 

A progress report of the work in forestry conducted by the 

Experiment Station. This work includes a study of the char- 
acter and extent of the forests in Ohio, investigations of the 
silvical character of the trees, propaganda work among the 

farmers, and experimentation in practical silviculture. The re- 

port outlines the policy of the Station, but there has not yet 
been time to secure much positive information, and the réport is, 

therefore, an account of what is being done rather than a des- 

cription of results. 

mS. G: 

Forestry Suggestions. Bulletin 189, Ohio Agricultural Ex- 
periment Station. Wooster, Ohio. 1908, 21 pp. 

A discussion of the silvicultural problems in Ohio with general 

suggestions to the woodlot owner. The bulletin is illustrated 

by a large number of photographs which help to make the text 

plain to the popular reader. As the title indicates, the bulletin 

gives suggestions for forestry, rather than any specific directions 

for work under different conditions. It will undoubtedly be of 

value in interesting farmers in forestry, but there is needed a 
bulletin, or rather a number of bulletins, taking up the specific 

practical problems of silviculture in Ohio, and explaining how 

they should be solved. 
Fi: SG. 
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Report of the Connecticut Agricultural Experiment Station 
for the Year 1907. Part IV. Report of the Forester. Forestry 
Publication No. 4. Austin F. Hawes. 55 pp. Plates VI. Map I. 

The Forester is to be complimented on the excellent report 
recently issued entitled “Forest Plantations.” As a contribution 

to practical forestry in Connecticut it has a substantial and last- 
ing value. The main purpose of the report is to present a de- 

tailed record of the planting experiments which have been carried 
on by the State since 1901. Ninety-five experiments in seeding 

and planting, covering 26 different species are described. It is 

too early yet for the results of these experiments to be fully 
shown, but the following conclusions can be drawn at this time: 

1. The best trees for planting on sandy land are pines: White 

Scotch, Norway, and Pitch Pine. 

2. Of the deciduous species those best adapted for planting 
on sandy land are Chestnut, Red Oak, and Black Locust. 

3. As to the character of the plant material, we recommend: 

For the pines; three year old transplants when they can 

be procured for $5.50 per thousand or less, otherwise 
two year old transplants or seedlings may be used 

satisfactorily. 
For Chestnut and Black Locust; one year old seedlings. 

For Red Oak; acorns, but preferably one year old seed- 

lings. 

4. Experience has shown that, when the plantations have been 
seriously threatened by field and forest fires, proper supervision 

and fire lines furnished adequate protection. 

One of the interesting features of the report is a summary of 

the experiments by species, enabling the reader to make easily 

a comparative study of the species. 
One account of the existing plantations in the State brings 

out the fact that within the last two years 550,000 seedlings 

(mostly White Pine) have been planted by individuals and 85,- 

ooo by the State on its reserves. Besides the recent plantations, 

there are several older ones now containing merchantable timber. 
Measurements in these plantations are given showing the number 

of trees per acre, the amount of timber, and the annual growth. 

In the case of White Pine an annual growth of from 550 to 

850 B. M. feet per annum was found; the smaller figure being 
- 
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for a 22 year old plantation, the higher for one 70 years old. In 
the case of two hardwood plantations (Chestnut chiefly) a growth 

of only about 175 B. M. feet per annum was secured at 70 to 

go years. However, the Forester with the aid of a yield table 

estimates that chestnut plantations will produce between 400 and 
500 B. M. ft. per annum. 

The comparison between the annual growth per acre of the 

pine and chestnut is instructive. 

R,, @) E- 

Fourth Annual Report of the State Forester of Massachusetts 
jor the Year r907. Frank William Rane. Boston, 1908. 43 pp. 

The report shows that considerable progress has been made 

during the last year. The new law regarding forest wardens is 

the most important forward step. Under this law the town 

forest wardens not only are charged with the prevention and 
suppression of forest fires, but can be called upon by the State 

Forester for work along broader lines; such as gathering in- 

formation regarding the town forest acreage, the harm done 

by insects, and by fungi, etc. The wardens are paid for all work 

of this class. This principle of utilizing the town fire wardens 

for all sorts of forest work is one which can advantageously be 

developed both by Massachusetts and other States. 
A third of the report is occupied by statistics concerning the 

forest area of the State. The forest area is classified in three 

main types and a few subordinate types. Figures are given 

separately for each town and county. About 38 per cent. of the 
whole State is forested. 36.9 per cent. of the forested area is 

_ covered by hardwoods. On 5.1 per cent., or approximately 100,- 

000 acres, white pine forms over seventy-five per cent. of the 

stand. The remaining forest is mixed growth (52 per cent.) or 

other subordinate types (6%). 
The report> closes with a summary of recommendations for 

new legislation. Among other things, funds are desired for 
the purchase and maintenance of forest reserves. An extra 

appropriation of $15,000 is asked for, to be used chiefly in de- 

veloping the work of the forest wardens and in enlarging the 

State nursery. 
It would seem unwise for the State to expend more money for 
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this latter object, especially as the nursery is carried on ata 

loss; and, inasmuch as private forest nurseries are now rapidly 

increasing in the East 
Bao oh 

Report of the State Board of Forestry for 1906 and 1907. 

Baltimore, Md. 1907. Pp. 40. 

This is a progress report showing that a good start in forestry 

has been made in Maryland under Mr. Besley’s management. 

It is treated under the headings: Educational Work; Assistance 

to Woodland Owners; Study of Forest Conditions; Fire Pro- 
tection; State Reserves; Conclusions; and contains also six 

leaflets which have previously been issued for public instruction. 
The Maryland law provides that the State Forester shall give 
instruction at the Agricultural College, and Mr. Besley is to be 

congratulated for grasping the need of practical training for 
the prospective farmer, rather than in attempting to train tech- 

nical foresters. 
During the year sixteen woodlots were examined, aggregating 

an area of 2,615 acres, and representing a farm acreage of 6,465 

acres. ‘This would seem to indicate that the average woodlot 

and farm in Maryland is larger than in New England. Under 

the provisions of the fire law fifty-seven wardens were recom- 

mended to the Governor for commission, and it is estimated that 

this force is largely responsible for decreasing the amount of 

damage due to this cause, from $250,000 in 1906 to $50,000 in 

1907. There are four small state reserves, aggregating 1,957 

acres. ‘These are all gifts by private owners. Mr. Besley esti- 

mates that 40% of the state is in woodland, and that 219 million 

feet of lumber were cut in the State in 1906. 
Ay He OE 

Third Annual Report of the Forest Park Preservation Com- 
mission of New Jersey for 1907. Trenton, N. J., 1908. Pp. 134. 

This is a series of reports by the Administrative Officer of the 
Commission, the State Fire Warden, and Mr. Gaskill, Forester of 

the Commission. 
There are at present three State forests in New Jersey aggre- 

- 
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gating 7,438 acres, two in the southern part, and one in the 

extreme north. In Mr. Gaskill’s report he points out that in all 

sections of the State there is opportunity for the practice of 
intensive silviculture, much like that which has made Central 

Europe the model for all the world. It is this fact which makes: 
forestry in a few of the eastern States so attractive. Besides 

emphasizing the value of the State reserves for timber produc- 
tion and examples of forestry, the author rightly advocates util- 

izing them for other purposes, as sites for tuberculosis camps 

and pleasure parks. 

The success of the Pocono Protective Fire Association in Penn- 
sylvania is worthy of the account which is given in this report, 

but is is questionable whether the work of the McCloud Lum- 

ber Co., in California, is of great value as an example to land 
owners in the East. 

An interesting table is given of the results of planting ex- 

periments with several thousand trees procured in Germany, 

showing 50% alive in the case of a beech plantation, to 95% 

in case of Sycamore Maple, European Ash, Red Oak, Locust and 

Norway Spruce. 

The reviewer can hardly agree with the author in advocating 

the planting of hickory by farmers. It seems to him that fast 

growing species should be advised for private planters and these 

slow growing species planted only by the State or corporations. 

Mr. Gaskill is of the opinion that with the proper fire protec- 

tion in South Jersey, natural reproduction will make planting 

unnecessary. He points out that some of these second growth 

pine stands bear an income of 5% on a valuation of $4.40 per 

acre for the land. He also says that much of the so-called scrub 

oak consists of sprouts of valuable species which would make a 

forest if properly protected from fire. 

Some space is given to a consideration of the Chestnut Blight 

and the White Pine Disease, and it is recommended that no 

White Pine be planted until more is known of the disease. 

In one part of the report Mr. Gaskill gives a comparison of 

chestnut as described by Zon, in Maryland, and Hawes, in Con- 

necticut. The heading of Table II is a little misleading, since the 
lay-reader might suppose that the number of trees per acre 

throughout Connecticut and Maryland had been averaged. A 

comparison of volumes in ties shows slightly more in Connecticut 
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than in Maryland,—probably due to closer cutting. From these 

tables it appears that the height growth, both in seedlings and 

sprouts, is considerably greater in Maryland than Connecticut. 

Some diagrams illustrate methods of handling woodlots. 
There is also a chapter on tree planting, containing a table 

showing species suitable for planting on various classes of soil. 

We cannot agree with the author in limiting the use of White 
Pine to the poorer soils, for we believe that on the best soils it 

will bring better returns than either European Larch or Norway 

Spruce, which are advocated. 
The most interesting feature of the State Fire Warden’s 

report is that relating to five cases which have been prosecuted. 
A summary of fires follows, arranged according to counties. 

At the end of the report is a Bibliography of New Jersey forest 
literature. 

Altogether this is one of the most complete publications which 
has yet been issued by any State on forestry work. 

A. F. BG 

Prospectus of the Colorado School of Forestry for 1908. 

The School of Forestry at Colorado College was founded in 
1905. Starting in a small way, the School has now developed 
a full course of forestry covering a period of three years, in- 
cluding two summer terms. The work during the college year 

is conducted at Colorado Springs, and the summer work on 

Manitou Park, the tract of 13,000 acres presented to the School 

by General William J. Palmer and Dr. William A. Bell. The 

course leads to the degree of Bachelor of Forestry. The School 

has an excellent opportunity to give in its summer course in- 

struction in practical forestry to rangers. The pamphlet is illus- 

trated and issued in a very attractive form. 

[is eek, C2 

Bulletin of the Swmmer School of Forestry of the University 

of Minnesota. ; 

This is an account of the newly established summer school 

of the Minnesota forestry department. The.course covers a 

period of six weeks and will be conducted at the Itaska State 
- 
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Park which has been turned over to the University as a demon- 

stration ground for the Forest School. Six courses are offered: 

Elementary Silviculture, Forest Mensuration, Botany, Ento- 

mology, Geology, and Surveying. This summer school will be 

of great value to those who wish to take a summer course in 

forestry. The Department of Forestry in the University of 
Minnesota is to be congratulated on the acquisition of this 

demonstration forest and on its energy and foresight in the 

establishment of this summer school. 

HH, SG: 

OTHER CURRENT LITERATURE. 

Preliminary Check List of the Principal Commercial Timbers 

of the Philippine Islands. By H. N. Whitford. Bulletin No. 7. 

1907-1908. 

Year Book of the Rubber Planters’ Association of Me-ico, 

1907-1908. Mexico, D. F. 45 pp. 

Review of Forest Administration in British India for the year 

1905-1906. By S. Eardley-Wilmot. Calcutta, 1907. 56 pp. 

Report of the Forester for 1907. By Gifford Pinchot. Wash- 

ington, 1908. 40 pp. 

List of the National Forests. Leaflet of the U. S. Forest Ser- 

vice, Washington, March 1, 1908. 
This leaflet shows that the total number of National forests is 

164, with an aggregate area of 164,154,923 acres. 

To Preserve the Nation’s Heritage. American Civic Asso- 

ciation, Providence, 1908. 12 pp. 

A circular of the American Civic Association containing ar- 

ticles and quotations with reference to the Appalachian bill. 
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Calendar of the Imperial Forest College, Dehra Dun, India. 

Calcutta, 1908. 124 pp. 

Second Annual Report of the Commissioner of Forestry of 
Rhode Island. Providence, 1908. 15 pp. Illustrated. 

Constitutionality of the Appalachian Bill. Sudwarth Company, 
Washington, D. C., 1908. 8 pp. 

Wood Paving in the United States. By C. L. Hill. Circular 
No. 141, U. S. Forest Service, Washington, D. C. 1908. Pp. 24. 

Tests of Vehicle and Implement Woods. By H. B. Holroyd 

and H. S. Betts. Circular No. 142, U. S. Forest Service, Wash 

meton, DiC. TooS. Lp. 120: 

The Relation of the Southern Appalachian Mountains to In- 

land Water Navigation. By M. O. Leighton and A. H. Horton. 

Circular No. 143, U. S. Forest Service, Washington, D. C. 

1908. Pp. 38. 

The Relation of the Southern Appalachian Mountains to the 

Development of Water Power. By M. O. Leighton, M. R. Hall 
and R. H. Bolster. Circular No. 144, U. S. Forest Service, 

Washington, D. C. 1908. Pp. 54. 

Forest Planting on the Northern Prairies. By James M. 

Fetherolf. Circular No. 145, U. S. Forest Service, Washington, 
IDC, res. Pp: 28. 

Practical Resuits in Basket Willow Culture. By C. D. Mell 

Circular No. 148, U. S. Forest Service, Washington, D. C. 1908. 

Ep, oy: 

Forest Products of the United States, 1906. Bulletin No. 77. 

U. S. Forest Service, Washington, D. C. 1908. Pp. 99. 



PERIODICAL LITERATURE. 

B. E. Fernow, in Charge. 

FOREST GEOGRAPHY AND DESCRIPTION. 

The latest issue of the Experiment Station 

Swedish brings a most interesting study by Ander- 
Forest son and Hesselman of the ecological condi- 

Ecology. tions in the northern Swedish virgin forest, 
an almost untouched area of nearly Io0,- 

ooo acres, not more than 3 per cent. being under cultivation and 

the settlement known to be not more than 300 years old. This 

area is located above 61° 32’, 1,500 feet above sea level on gneiss, 

granite and porphyr covered with glacial drift. There are 
only 180 days of vegetation period with an average July tem- 

perature of about 56° and the annual precipitation 20 inches. 

Climate and soil predicate a coniferous plant society, namely, 

Pinus silvestris and Picea excelsa, not less than 64% being cov- 

ered by the former in two types, the true pine heath characterized 

by a lichen and moss cover with Calluna, Vaccimum, Myrtillus, 

Linnaea as soil cover; the open pine forest with a dense heather 

cover (Andromeda) and turf layer where natural regeneration 

finds difficulties and the plants characteristic of Alpine moors 

thrive, Carex globularis, Scirpus caespitosus, Dicranum bergeri. 
Mixed forests of pine and spruce are rare, and usually only near 

settlements as a result of unsystematic logging. While the pine 
forest is poor in species, only 27 phanerogams, the spruce forest 
is more varied, and can be divided into four types: the mossy 

type on good, not too humid soil; the weedy type on declivities, 

rich in herbs;* the swampy type produced by springs where 

drainage is impeded in which sphagnum mosses are prominent, 

with the roots raised above the ground; and the real spruce 
swamp, where water (not springs) is found near the surface. 

Following the watercourses in a fringe is found a forest type 

comparatively rich in species of deciduous trees, shrubs, grasses 

and herbs. Nearly one-third of the area is occupied by moors, 
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not only in valleys but on quite steep slopes, just as in Alaska, 
due to surface waters accumulating and to groundwater break- 
ing out. The more humid portions are covered with sphagnum, 
the drier with Carices, and the driest with mosses, Myrtillus, 
Empetrum, Androméda Oxycoccus. Betula nana and Rubus 
chamaemorus are characteristic woody plants. 

The influence of man on the small territory occupied has con- 

sisted in adding about 86 species to the original 175, or 30 per 

cent., and to create in the neighborhood of the settlements a 
selection-forest-like appearance and mixture of pine and spruce. 

The plant societies of the virgin forest are much more constant 

and definite than those influenced by man. Considering the de- 

gree of upper crown cover or the number of trees of 8-inch 

diameter as a measure of the productive capacity of the site, the 

following results of countings give an insight into the different 

values of productivity in the untouched forest: 

Spruce Forest. Pine Forest. 
Trees per Re- Treesper  Re- 
Acre. lation. Acre. lation. 

Block I. Granite, Gneiss. ..... 100 165 56 135 
II. Porphyr, Granite, 

GIGISS ile cates eniples 59 110 45 104 
III. Gneiss, Granite, ...... 76 125 64 161 
TV; SPOrOnYVE,  seeeave cose « 57 100 44 100 

These show the prophyr formation, as one would expect, the 

least favorable. 
A full list of the flora and good illustrations help to make the 

picture of this northern forest complete. 

Vegetation und Flora im Staatsforst “Hamra Kronopark.” Skogsvard 
féreningens Tidskrift Heft 2, 1907. 

BOTANY AND ZOOLOGY. 

An illustrated note by Schmuziger gives 
Chlorosis account of a Norway Spruce, which has 

m received the form name Picea excelsa fo. 

Spruce. versicolor Wittz., characterized by pale 

foliage. No difference of anatomical 

structure was found from the normal; but, while the old needles 

are full of green chlorophyll, these are entirely abseat in the 
- 
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new crop, they contain leucoplasts but no green color, which 

only comes later, perhaps, it is suggested, due to an apparently 

thicker epidermis permitting light to penetrate only with diffi- 

culty. The influence of the light as cause is also supported by a 

comparison of the color of differently lighted branches. By 

July 4 the formation of chlorophyll had progressed on the better 

lighted branches, but only by October had the color difference 

vanished. Other spruces of similar character are reported 
from Carinthia, Finland and Sweden as well as from Viamale, 

Switzerland. 

Eine bleichsjjchtige Fichte. Schweizerische Zeitschrift fiir Forstwesen, 
Feb. 1908, pp. 43-46. 

The question of the significance of races 

Races in forest growing attracts more and more 

of attention. The long time which must elapse 

Trees before an answer to the question of racial 

differences can be made on the basis of 

trials, differences especially in qualitative and quantitative de- 

velopment, is a deterrent to this inquiry, but is nevertheless 

taken up timely by the Swedish Experiment Station, by noting 

and observing individuals exhibiting botanical mutations. 

Among those lately observed is a spruce exhibiting chlorosis 

like the one cited above, in which white leaves remained white 

until the next spring, namely those closely shaded ones. 

Although 7o years old, the tree has never flowered. Another 

spruce of Alpine habitat is noted with a crown unusually dense 

for the habitat, and luxuriant, of pyramidal form. 

’ Among the normal pines of Norrland which bear seed rarely 

and scantily, there are occasionally found some which excel by 

unusually early and plentiful seed production, they are “sexual” 

individuals, which are characterized by a short stem and a crown 

of stout branches, which, therefore are apt to be cut out to make 

room for those of better form, thereby injuring the chances of 

reproduction. It is proposed to propagate this race for seed 

production. 

Material zur Erforschung der Rassen der Schwedischen Waldbatime. 
Meddelanden fran Statens Skogsforsoksanstalt. Haftet 3, 1906, pp. 65-82. 
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The observation that pyramid poplars have 

Female within recent years been frequently dying 

Pyramid has led to the belief that this was due to 
Poplars. continual non-sexual propagation, the belief 

having been held that no female trees 
existed. 

Dr. Cederbauer has lately investigated the question and finds 

that while female trees are exceedingly rare, they are in exist- 
ence, can be readily recognized by the angle of branching, 

being from 30 to 40° instead of 10 to 20° as in the true pyramid 

form. ‘The proportion of females to males is by some authors 

given as 200 or 300 to I, by others, however, as equal. Ceder- 

bauer found in a row of 30 poplars 4 females readily recognized 

by their habits. From these he secured seeds, which germinated 
in June six days after sowing, reached in the same year heights 

of from 4 to I1 inches, and, transplanted the next year, heights 

from 32 to 57 inches, and in the third year were over 6 feet high, 

developing the true pyramidal form and the female form with 

spreading branches. Other experimenters have also found that 

seedlings grow more rapidly than cuttings, develop stout tap 

roots like the oak, while cuttings develop 2 to 4 oblique heart 

roots. In the severe winter of 1879-80 the trees grown from 
cuttings died at Karlsruhe, while those grown from seedlings 

did not suffer at all. 
Regarding the home of the pyramid poplar (Populus pyra- 

midalis Roz. = dilatata Ait. = Italica Ludw.) nothing is defi- 

nitely known. For a long time it was supposed to have come 

from Italy, and hence its name Italica, then it was supposed to 

come from Asia Minor and since it could not be found growing 

wild there, Persia was supposed to be its home. But even in that 

country it has not been found except cultivated in towns and 

their surroundings. The probability is that it is a variety of 

Populus nigra. 

Die weibliche Pyramidenpappel. Centralblatt f. d. g. Forstwesen 
March, 1908, pp. 113-114. 

Besides giving a historical and critical ac- 

Biology count of the literature on this important 
of family of beetles, the Scolytids, the author 

Bark Bectizs. advances the biological knowledge of the 
evroup by his*own conscientious observa- 

tions. 
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The most important and interesting of these is the recog- 

nition of the influence which the feeding habit has on the regen- 
erative capacity of the beetles. He divides the group into those 

in which the young beetles after emerging from the pupa con- 
tinue to feed either from their cradle, or, after flying, in aban- 

doned galleries, and those which do not need this ripening pro- 

cess before copulation. 

The feeding of old beetles after breeding, he finds, has for its 
object to restore the lost power of regeneration. In this manner 
summer broods may originate, which formerly were supposed to 

be a second generation. Dendroctonus, for instance, after laying 

the first brood burrows on until the sexual organs are regener- 

ated and then deposits another brood. In this way two sister 

galleries are formed at different times but connected by the 

sterile part of the mother gallery. 
Notable, too, is the observation that the intense insolation in 

the mountains produces even in the absence of the supposedly 

needed temperatures two generations of Jps typographus, this 

species, like all others of the genus, belonging to those who also 

produce two broods. By this two-brood phenomena the danger 

and damage from these species is increased. 

According to the behavior as regards generations the bark 

beetles may be divided into (1) those who exist only where con- 

‘ditions favorable to a double generation are offered (Eccopto- 
gaster); (2) those who may have a double generation (Jpimac) ; 

(3) those who have never a double generation (Hylesinus 
fraxini). The historical review and excellent illustrations on 

ten plates are of special interest. Baiting is referred to as the 

only means of protection. 

~ Ueber die Fortpflanzungs verhdltnisse der _rindenbriitenden Borken- 
Rafer. By Dr. Gilbert Fuchs. Miinich, 1907. Price K 7.20. Centralblatt 
4. d. g. Forstwesen, April, 1908, pp. 164-167. 

SOIL, WATER AND CLIMATE. 

Of late years the soil physicists, especially 
Flora in this country, have emphasized the physi- 

Dependent on cal properties of the soil—the degree of 

Soil. fineness and coarseness of soils, the water 

contents—as the most essential qualities 

upon which the growth of both agricultural plants and forest 



178 Forestry Quarterly 

trees depend almost exclusively. It is interesting, therefore, to 
record some of the facts which were brought out in a recent 

study of the distribution of certain alpine and sub-alpine plants 

by Dr. M. L. Fernald. 
In studying the distribution of some 250 alpine and sub-alpine 

plants, Dr. Fernald found that a number of species are confined 

very definitely to certain alpine areas and are entirely absent 

from certain others. He was able to group all areas character- 

ized by distinctive floras into three major groups and a fourth 

or minor group (of a single area) characterized by a mixed 

flora containing plants which are otherwise confined exclusively 

to one or the other of two of major groups or areas. Of these 
258 alpine and sub-alpine plants studied by him, 70 species, or 

27.1 per cent., he found exclusively confined to definite areas 

which he named as Group I; 94 species, or 36.4 per cent., which: 

were not found anywhere else but in the areas included in 

Group II, and 21 species, or 8.15 per cent., which were strictly 

localized in the areas given by him as Group III; 61 species, or 
23.7 per cent., were found in two groups but not in the third, 

and only 12 species, or 4.65 per cent., were found in all three 

groups of mountains and cliffs. In other words, more than 95: 

per cent. of all the plants showed a decided preference either for 

one group or alpine area, or for two of the groups, and less thar 

5 per cent. showed an inclination to occur on all alpine areas. 

In searching for an explanation of this peculiar distribution, 

Dr. Fernald discards precipitation, exposure, and the physical 
structure of the soil as the cause of it. He found on closely 

adjacent slopes and summits with no apparent difference in the 

amount of precipitation having very dissimilar floras, also plants 

distinctive of two different groups remarkably indifferent to 
coarseness or fineness, dryness or humidity of their supporting 

soils. On examining, however, the lithological character of the 

different groups he found a very striking coincidence between 
the soil-forming rocks of the mountains and cliffs and the dis- 
tribution of plants which cover them. Thus the mountains and 

cliffs of Group I are composed almost exclusively of granite and 

gneiss, which yield a soil, the chief element of which is potassium. 

Those of Group II are chiefly limestone, calcareous sandstones, 

limestone conglomerates, and calcareous slates which produce a 
distinctly calcareous soil. The area of Group III forms a con- 

- 
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siderable extension of serpentine which produces a soil rich in 

magnesium but exceedingly poor in potassium and calcium. 

Such a soil is, as a rule, unfavorable to plant growth and the 

area belonging to this group has therefore a meager flora repre- 

sented by only 21 species. 
Foresters will be especially interested in the following illus- 

tration of the effect of the chemical constituents of the soil upon 

forest growth. The north slope of Mt. Albert is composed of 

potassic rocks (belonging to Group I) and coniferous trees occur 

on the slope as a luxuriant forest nearly to the summit, reaching 

an altitude of 3,300 feet feet, and forming extensive forests on the 

high table land at 3,500 to 4,000 feet of Table-top mountain. On 
the portion of Mt. Albert which is composed of serpentine the 

coniferous species occur only as scattered and uncharacteristic 

dwarf trees and shrubs, and no forest of appreciable character is 
seen in the area above the level of Ruisseau a la Neige at an 

altitude of about 1,900 feet where the forest consists of meager 

and valueless Spruce (Picea mariana). Dr. Fernald finds 

further proof of the relation between the alpine plants and the 

chief soil constituents in the fact that the species which were 

found within the area especially under consideration to have a 
preference for certain chemical constituents of the soil, in their 

range outside of these areas showed a preference for the same 

soils. 

These facts must have a somewhat sobering effect upon the 

extremists who deny entirely the effect of the chemical con- 
stituents of the soil upon plant growth. The areas for the study 

of this effect were especially suited for this purpose. On high 

summits with exposed rocks the derivation of the thin soil from 

. the underlying rock can be easily traced, whereas at lower eleva- 

tions the surface soil and the underlying rock may have little in 
common since the soil may either be a transported soil or a 

washed-out soil Jacking the chemical elements present in the 
underlying rock. 

Kz. 

The Soil Preferences of Certain Alpine and Sub-alpine Plants. Con- 
tributions from the Gray Herbarium of Harvard University, New Series 
No. XXXV—Reprinted from Rhodora. Vol. IX, September, 1907. 
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In a series of analyses of new red sand- 

Soil stone soils taken from Kattenbihl the value 

Tests. of the practical method of judging soils on 
the basis of clay content is shown to be 

considerable. It appears not improbable that the proportion of 

soluble matter to clay is a constant one for the greatest variety 

of soils so long as they are derived from the same source, and if 

we exclude calcareous and similar soils where the soluble content 
is very high. 

In clay soils, calcination for determining the humus content 
cannot be employed owing to residual water which is driven off 

when the humus is burned out. It is usual to burn with copper 

oxide and determine the carbon dioxide obtained. A quicker 

method has been proposed, namely, of treating the soil with a 

solution of caustic soda. Tests prove that such an extraction 

does not completely remove the humus, but it may serve a useful 
purpose in affording an indication of the form of humus com- 

pounds present, when taken in connection with analyses by 

accepted methods. 
Pr. 

Ein Beitrag sur Kenntnis der Zusammensetzung von Buntsandstein- 
béden. Zeitschrift fiir Forst-und Jagdwesen, February, 1908. Pp. 94- 
102. 

Mr. E. N. Transeau, whose very sug- 
Evaporation gestive paper on Forest Centers based on 

Measurements. the transpiration factor was briefed in Vol. 

IV, p. 38, of the QuaRTERLY, has begun, at 

Cold Spring Harbor, Long Island, a series of measurements of 
the evaporation taking place under different plant associations 
and other conditions upon which depend habitat differentiation 

and the succession of plant societies, a subject of great interest 

to the forester from more than one point of view. 

Porous cups, standardized with the vaporimeter at Tucson, 
were used and, moreover, a standard of evaporation was estab- 

lished by reference to the vaporimeter in the garden of the 
station, the readings from which can then be compared with 

readings from different habitats. 
The data so far secured are, of course, only preliminary and 

refer only to air strata within one meter of the surface. 
- 
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“In the forest as we go from soil to treetop this relative 

evaporation must increase; but it is in the lowest stratum that 

the seedlings, which are to determine the future of the area, 
have their struggle with the environment. With these data in 

hand it is not difficult to see why seedlings of Trillium, Arisaema 
and Veratrum are successful in the swamp with its Io per cent. 

evaporation; why they fail in the open hillside forest with its 

50 per cent. rate; and why they are never seen on the nearby 
gravel slide with its relative rate of 100 per cent. in addition to 

its unstable character.” | 
The data are for comparison graphically described as follows: 

Per Cent. of Standard. 

“i 3 - i Ti 120 

Salt Marsh, outer, 
Gravel Slide, open, 
Garden, standard, 
Upper beach, 
Salt marsh, inner, 
Gravel slide, invaded, 
Forest, open, 
Fresh water marsh, 
Forest, mesophytic, — 
Forest, ravine, = 
Forest, swamp, — 

The gravel slide station represents the pioneer in the reforesta- 

tion of a denuded area, and these percentages have a larger 
interest when compared with the stations representing later 

stages in this process. The invaded gravel slide contained an 
open association of scrubby forest composed of P. rigida, Quercus 

coccinea, marylandica, prinus, Castanea dentata, huckleberries, 

etc. In spite of the southern aspect the invading vegetation has 
reduced the evaporation by 40 per cent. The open forest on 
top of a moraine consisted of various oaks, chestnut, beech, 

birch, hickory, maple with trees up to 60 feet and hardly any 

undergrowth, the further development of the forest having re- 

duced evaporation by another 10 per cent. With the increase of 
undergrowth in the typical mesophytic forest a further reduction 

of 15 per cent. is noted, and on the whole as reforestation pro- 

ceeds in that region the evaporation has fallen from 100 to 33 

per cent. when the climax forest has been reached. Still further 

reductions from the rate of wooded hilltop and slope is experi- 

enced in the ravine and in the swamp forest. This last record 
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seemed surprising but is explained by the difference in air move- 

ment in the latter situation as compared with the garden. The 
comparison helps to emphasize the importance and efficiency of 

this method as a means of differentiating habitats. 

The Relation of Plant Societies to Evaporation. Botanical Gazette, 
April, 1908, pp. 217-231. 

In an article appearing in the Nouvelle 

Forest Revue Payen states that the floods of last 

and fall in Southern France, especially in the 

Runoff. Department Ardeche, have revived interest 

in the reboisement work. A typical ex- 

ample of the effects of deforestation is cited: The Department 

of East-Pyrenées contains three water basins, the Agly with 13% 

fall, the Tét and Tech each with 20% fall. Although the slopes 
of the Agly basin are the least steep the waters rise most rapidly 

and to the highest points, namely 20 to 40 inches per hour, while 

the other two rise only 14 to 20 inches in the same time. The 

first basin is forested to only 4%, while the other two show 23 to 

24% forest cover. The Agly has in 12 years been flooded over 

its banks 18 times, the other two had occasioned no damage. 

Similarly and for the same reason the large rivers of Seine, 

Loire and Garonne. In the Seine high water is 30 times, in the 
latter two goo times the amount of the low stage. The Loire, at 

the beginning of the nineteenth century, was navigable, it is not 

so to-day. 

Government activity in reforesting and the legislation on 

which it is based is criticized and found insufficient, especially 

with reference to the central plateau region, where private 
initiative is a condition for the application of the reboisement 

law. 

Lately, however, several associations have begun propaganda 

for greater activity. In Bordeaux the Association pour lamen- 

agement des Montagnes rents for long time lands belonging to 

village corporations to manage the pastures rationally. The 

Association du sud-onest Navigable, the Amis des arbres, the 
Association forestiere de Franche Comté, and especially the 
“Touring Club,” are active in the propaganda.. 

Aufforstungen. Schweizerische Zeitschrift fiir Forstwesen, April, 1908. 
pp. IIQ-124. - 



Periodical Literature. 183 

From a study by Professor Henry of the 

W mds winds around the region of the Great 
of Lakes it appears that during the cold sea- 

Lake Region. son the winds, which come mainly from 
Northwest, are controlled chiefly by the 

meteorological conditions prevailing in the continental interior. 

In spring, the winds become more variable due to great variation 

of temperature conditions; but the lake influence is mainly con- 

fined to the summer months. On-shore winds form about 20% 

of the total winds observed. On Lake Michigan, lake winds 

occur on the West shore mostly in the forenoon of quiet summer 

days, although the prevailing winds are Southwest to South, ex- 
cept on Lake Superior, where local influences seem to be strong. 

In autumn, the Lakes have their minimum effect on wind direc- 

tion, when over the lower Lakes the general direction is South- 

west, and over Lake Superior Northwest to West. The Lower 

Lakes provide an easy passage for the winds, especially the West 
and North winds follow this depression. Spring and summer 

winds are less steady than the more uniform winter winds. The 

Northern winds over Lake Superior are the least dangerous, 

while those from South to Southwest are apt to become gales. 

The total precipitation due to the presence of the Lakes is 

believed by the author to be not more than two or three inches 

annually, while at a single station the difference between the year 

of least rainfall and greatest rainfall may not be any more than 

30 inches. 

The Winds of the Lake Region—Monthly Weather Review, Nov. 1907. 

SILVICULTURE, PROTECTION AND EXTENSION. 

Since the composite forest is largely an in- 
Conversion voluntary transition form in our country 

Ofna. which will sooner or later call for conver- 

Composite sion into timber forest, Oberforstmeister 

Forest. Ney’s discussion of his experience with the 

problem in Alsace-Lorraine may be of 

interest. 

After stating that both financially and silviculturally the com- 

posite forest had proved a failure in Alsace and that the French 

had already in 1830 made provision for conversion, he describes 
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the conditions as mostly very unsatisfactory under the French 

proposition to leave the standards, cutting only the defective and 

dying and leaving plants of coppice shoots at the end of each 20- 
year cut, when in 40 years the conversion was expected to have 

been accomplished. When in 1871 these forests came into Ger- 
man hands, to save what could still be saved was the first duty. 

All fellings could only be improvement cuttings, removing the 

damaging overwood from promising young growth and carrying 

on a rational thinning practice. 
Working plans were not made until 1883, when the combined 

area and volume allotment was adopted. In the first plans the 

mistake was made of assigning to the first period especially those 

stands which could probably be easily reproduced by natural re- 

generation instead of taking in hand areas which already had a 

young regeneration giving them more light and room, and which 
got spoiled under the cover of the overwood. Later it was at- 

tempted to correct this mistake by opening up and planting oak 

poles into the openings, but this proved a failure, the planted trees 

developing slowly and being soon overgrown; the result was 

mismanaged stands. In 1889 new working plans were made, 

breaking with any given schematic arrangement and practicing 

silviculture pure and simple without considering sustained yield 

principles, simply introducing management of smallest area and 

laying stress on improvement cuttings which were to bring the 

oak to the front and planting wherever need existed, all with 

excellent results. 

In the ten propositions which the author formulates for these 
operations, he points out that no attempt at evenaged stands 

should be made, that the main aim should be to foster the well- 

formed stems of the overwood and seedling trees of the under- 
wood of the species which are fit for timberwood rotations (oak, 
ash, maple), also preserving for nursecrop the seedling growth 

of beech. Only where seedling trees are lacking coppice sprouts 

are also to be fostered. To this end as long as the overwood is 
not ripe and ready for regeneration its crowns are to be kept 
free by thinnings returning at least every eight years, taking 

care to leave the underwood as. little disturbed as possible, espe- 

cially not attempting any reduction of sprouts from one stump 

to one or two which has been so often advocated, but which 

usually results in soil deterioration. 
Cod 
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Regeneration cuttings are to be made only when and where 

age and condition of the underwood promises not to produce any 

more vigorous sprouts under a sufficient cover, and then only in 

the really fully ripe parts of the stands. Meanwhile planting is 

to be done where advisable, but not into the small openings oc- 

casioned by the removal of single standards, which is useless. 

The regeneration should be a natural one or else by under- 

planting or sowing, leaving a shelterwood evenly distributed 

composed of parts of the underwood. The kinds of this which 

are apt to sprout most vigorously are to be cut last. 

Fail places in the natural regeneration are to be planted with 

tolerant species, but the author excludes conifers (fir, spruce, 

Douglas Fir), which, he says, are admissible only where good 

deciduous stands on account of unfavorable site cannot be grown, 

and on larger openings where also lightneeding species of value, 

like ash, walnut and larch, may be used. Special stress is laid 

upon the injunction to treat every part of the stands according 

to their special individuality. 

Deutscher Forstverein: Welche Erfahrwngen liegen vor bei der Um- 
wandlung von Mittelwalde in Hochwald? Centralblatt f. d. g. Forstwesen, 
Feb., 1908, pp. 77-80. 

A careful series of sowings with pine and 

Seed spruce to determine the desirable quantity 
Quantities. of seeds per unit area has been carried on 

by the Swedish Experiment Stations for 
two years. In the second year’s counting of seedlings an allow- 

ance was made for the easier counting of two-year-olds over 

one-year-olds of 2.8% for pine and 1.6% for spruce, and the 

_ one-year-olds found in the plats the second year were considered 
as from lying-over seed, of which the pine seems capable, the 
spruce more doubtfully so. 

The quantities were varied from 5 to 40 grains per plot of 

12 inches square. 

The end result leads to the conclusion that 10 to 20 grains are 

for both species most satisfactory, provided a germination per 

cent. of 70 is guaranteed. It was also found that in open sow- 
ings, even if good seed is used, from 10 to 50 or in the average 
only 30% of germination may be counted on, while the number 

of plants in the second year shows in the average only 20 to 25% 
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of the seed grains. This also supports the judgment that 10 to 

20 grains form a desirable amount per square foot. With the 

larger number, the number of plots which showed results was 

also increased. An increase per plot of from 5 to 10 grains re- 

sulted in an increase of 16% and 17% of successful plots; an 
increase to 20 grains only of 8% to 5%, while an increase to 40 
grains increased the number of plots successfully stocked by 
only 6% in the average. The article is illustrated by samples of 

seedlings showing their development. 

Die Zu_ Kiefern-und Fichtenplattensaaten erforderliche Samenmenge. 
Meddelanden fran Statens Skogsférsdksanstalt. Haftet 4, 1907, pp. I-35. 

While we talk about absolute forest soils 
Forest Growing as if they included every kind of waste 

on land, there are some of these waste lands 

Moors. that will for a long time be too expensive to 

handle under forest culture except under 

special circumstances and to a limited extent; such are the 

alpine moors, including the extensive northern bogs in which 

Canada abounds. Dr. Graf has studied some of the Bavarian 

moors carefully with a view to their possible use for forest 
growing. He finds that sharp distinction must be made between 

alpine (Hoch) moors and plains(Flach) moors or swamps, the 

first characterized by Sphagnum, Calluna, Eriophorum, Vacci- 
nium uliginosum, etc., the latter by sedge grasses, Hypnum, 

Molinia coerulea, etc. The former are a result of climate, the 

latter of drainage, their greater fertility being a result of over- 

flows; the former are inimical to treegrowth and timber grows 

only on its margins, where the plain moor begins; especially 
when this latter is located at the base of a hill or declivity, 
watered by springs or covered with mineral washed soil, is it 

favorable to tree growth. 

A large number of ash analyses is given. First requisite for 

forestgrowing is drainage, which also means access to oxygen 

whereby nitrogen, potash and phosphoric acid is liberated in ac- 

cessible form from the not easily soluble organic compounds. 
When after several years the moor has become dry and the 

soil settled, planting can begin with species adapted to the situa- 

tion, which must be frosthardy. Fertiziler is usually necessary 

to add, the plants showing by their aspect the need. Lime is the 
- 
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best material and potash compounds which disintegrate slowly 

(ground feldspar, basalt). For plains moor planting, ash, alder, 
spruce, pine and birch are applicable; Pinus montana for alpine 

moors, which offer more difficulty than the former. 

Die Waldvegetation praalpiner bayerischer Moore. Naturwissenschaft- 
liche Zeitschrift fir Forst u. Landwirtschaft, 1907. 

In connection with the foregoing study an 

Moors article by Hesselman on the forestgrowth 
and on Swedish moors is of interest. In Sweden 

Forest. very active work is going on to bring the 

extensive and numerous moors to use by 

drainage and forestplanting. Some of these operations date 

back 50 years, some with excellent results, others without satis- 

factory development. The study of the causes of this difference 

is, therefore, important. Of special interest are characteristic 

water holes, called Flarks, within the moors which are without 

vegetation. Their soil is a loose half decayed deep turf, which 

upon draining shrinks considerably, but, although all the rest of 

the moor may bear good forest these spots remain without vege- 

tation. After draining a cover of thick felt resembling a gray 

filter paper forms, which breaks up in regular patches, which 

peel off from the soil strata. This felt is a ‘“‘meteor paper,” 

formed by diatomeaegyttya, and prevents contact of seed with 

soil. These spots are also liable to frost, being covered by a 
porous icesheet, two to three inches below surface, which 

causes a heaving and breaking up of the turf, and a tearing of 
roots of any plants of pine, spruce or birch that might have 

established themselves. Pictures of the trees show remarkable 

root curvatures and a remarkable age for their small size. 

Draining is the best means against heaving, however only indi- 

rectly, namely by permitting the development of certain mosses, 
Polytrichum juperinum and strictum, which when covering the 

soil prevent the freezing. The study of the life history of these 
mosses becomes thereby an important need of Norrlandish for- 

estry. 

Studien tiber die Bewaldung von Mooren. Meddelanden fran Statens 
Skogsforsoksanstalt. Haftet 3, 1906, pp. 85-110. 
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A brief account by Litscher, with excellent 
White Pine illustrations, shows that the White Pine is 

in so thoroughly at home at 1,200 to 1,500 

Switzerland. feet elevation in the canton of St. Gallen 

that the author says it may not any more 
be considered as exotic. The introduction of the species dates 

to the fifties of last century, when in the city forest of Rappers- 
wil a plantation was made in rows with alternating rows of 

beech, elm, maple, ash, pine, spruce, 5 feet apart and 4 feet in 

the rows. The rapidly growing White Pine has crowded out 

almost all the admixture, so that the picture of the 54-year-old 

stand appears pure. At twenty years the White Pine began to 

bear seed and natural regeneration established itself in 1876 on 

open spots, as well as in the densest beech and fir regeneration, 

on dry forest margins and on marshy places; only not under the 

mother trees. The growth of the natural regeneration is in no 
way inferior to the planted stock, which in 52 years makes diam- 

eters of 25 inches, over go feet in height and 150 cubic feet, and 
an average measurement per acre at 80 years of over 340 cubic 

feet per year. 

Curiously enough the author wants to grow this species with 
a spacing of 10 feet, and early thinning practice, after the tenth 

year. We would prefer his other prescription not to grow this 

pine in pure stand but single or in groups among other species, 

especially beech, which he proposes in order to overcome its 

enemy, the Agaricus melleus, which kills out 20 to 40-year-old 

stands. 

Die Weymouthskiefer in den Stadtwaldungen von Rapperswil. Schweiz- 
erische Zeitschrift f. Forstwesen, Jan., 1908, pp. 7-II. 

The reception which the Danish rolling 
Tools harrow had obtained in Germany led the 
for foreign office to study other Danish imple- 

Forest Culture. ments for forest culture and to have a re- 
port prepared. This was printed in abbre- 

viated form as a public document. Now we have the entire re- 
port by Dr. Metzger, including the illustrations which were then 
omitted. The different implements are discussed in the order in 

which they are usually used in natural regeneration of beech. 

A leaf-rake is used to gather the dry leaves into windrows. 
This implement is part harrow and part rake, for the leaf cover 

_ 
cod 
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must first be broken and torn loose from the soil before it can 

readily be gathered in the rake. The leaf rake lays the soil bare 

of its covering of dry litter and so makes subsequent cultivation 
easier. Where reproduction is started the leaves are again al- 

lowed to be scattered over the whole area. 

The rolling harrow is a heavy harrow with curved and shovel 

pointed teeth revolving, six on a disc. The discs are mounted on 

two axles, one following the other. In Denmark the rolling har- 

row has a definite and limited use, and is but one of a series of 

implements for preparing the soil for seed. Since its introduc- 

tion into Germany attempts have been made to use it everywhere 
and to adapt it to all sorts of conditions. Its limited value has 

been overlooked and the other tools used in Denmark for such 

work have not been introduced. 

Smith’s cultivator is a lighter form of rolling harrow with 
blades flattened in the same direction as the disc on which they 

are mounted. It is hung between wheels and requires but one 
horse so that its use is correspondingly cheaper than the rolling 

harrow which is drawn by two horses. It replaces the heavier 
implement and is used for a variety of purposes besides. 

The seed coverer is an A-harrow with two rollers attached 

behind. The harrow teeth are straight and provided at the point 

with a small wing like a plowshare. 

These four implements are for use in open soils free from too 

heavy sod and from stones. Stony, heavily sodded and very dry, 

compact soils cannot be opened for seeding by any of these and 
must first be plowed. 

The ease with which a soil may be opened is sometimes such as 

to require an implement heavier than any of these and still not 

require plowing. The three-toothed harrow stands between the 

plows and the harrows. A heavy, iron-bound, wooden frame 

narrower in front carries three stout, shovel-tipped teeth. A 

tiller-like handle extends backword for guiding. The three 
toothed harrow is drawn by two horses and requires an extra man 

as driver. 
Two styles of plow are used for preparing the more refractory 

soils for seeding. In any plow for use in the woods provision 

must be made to prevent as much as possible the plow from hang- 

ing up on obstructions in the soil, root, stones, etc. In the lighter 
form the beam is jointed and the share is lifted over construc- 

> 
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tions almost automatically by a straight cutter attached to the 

beam forward of the joint and suitably inclined. 

The heavier plow has a wooden beam with a broad wheel well 

forward to serve as a fulcrum in lifting the share over obstruc- 
tions. There is a revolving disc cutter instead of a straight cutter 
and smaller roots are severed before they reach the share. When 
the cutter does not pass through the larger roots it rises up over 

them lifting the share with it. Roots which pass between the 

cutter and the point meet a sickle-shaped knife set in the beam 

and dropping along the front edge of the share. 

With so many implements at hand the cultivation in any par- 
ticular case depends upon the readiness with which the soil can 

be broken and made into a good seed-bed. Where plowing is 
done it comes first and the soil can advantageously be broken a 

year before further cultivation, the furrows lying over winter 
exposed to freezing. Successive cultivation is with lighter and 

lighter implements until the soil is ready for the mast. After the 
mast has fallen it is necessary in Denmark to work it into the 

soil, as otherwise during the damp rainy winter the seed would 

spoil. 

The cost of cultivation with each of these implements is tabu- 

lated and the cultivation required for a few typical conditions in 

Denmark is shown, which ranges from the simplest of $1.70 to 

the most expensive of $14.40. 

The value of these careful and costly practices is best judged 

from stands of beech obtained and the latter half of this paper 

brings forward and discusses typical areas of seedling, thicket 

and polewood stands. Half a score of representative stands 

from different parts of Denmark are described in detail respect- 
ing the culture, its cost and success. The results are well illus- 

trated in seven stereoscopic views. 
The very high cost of such intensive cultivation is the first ob- 

jection that will be raised against it. Upon analysis the cost is 
found to consist not alone in cultivation, but liming of the soil 

and seed for insuring a full stand from roughly one-half of the 
outlay. Neither of these expenses will be so great in Germany 

and in this way the Danish procedure could be made cheaper by 

one-half. On the whole the more southern continental climate 

is more favorable to beech seedlings and renders less necessary 

such thorough cultivation as is usual in Denmark. Compara- 
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tive tests in the forest are what are needed in Germany to show 
to what extent and how closely more intensive cultivation with 

these Danish implements may be followed. 

A great many points in the celebrated Danish practice in silvi- 

culture are brought out, which make the article worth reading in 

full. 

Fo Ds 

Déanische Gerate zur Bodenbearbeitung in Buchensamenschlagen. Zeit- 
schrift fur Forst-und Jagdwesen, Jan. and Feb., 1908. Pp. 7-31 and 73-93. 

An important contribution to the chapter 

Baiting on combating bark beetles is contained in 

of a longer article by Sedlaczek reporting ex- 
Bark Beetles. periments from the Austrian Station with 

baiting trees of various. descriptions, 

namely felled and standing trees. The latter, of various species, 

were more or less deeply ringed of girdled at breast height to the 

width of a hand, or with several rings or cuts. The felled trees 

were either left with their branches to prevent too rapid drying, 

or else lopping these, and some girdled. Some 85 trees were 

used, and conditions surrounding the experiments are elaborately 

stated. Without considering the results conclusive for practical 

use, some interesting observations are worth recording. 

The effect of the different treatment of the bait trees is stated 

as follows: On standing trees deep incisions produce rapid dry- 

ing out, shallower incisions or merely barking results in a stag- 

nating of the sap in the bast and gradual drying of sapwood and 

finally of cambium. On felled trees, the leaving of branches 

produces rapid drying out of all parts; removing branches re- 

sults in slow drying of sapwood and bastlayers. Further modifi- 

cations result from the time chosen for the operation and the 

position of the bait tree on exposed or shady places. 

The bark beetles with relation to the bait tree can be divided 

into those which attack (1) wilting trees; (2) sick trees due to 

drying up or stagnation of the sap; (3) dry or moist but dying 

trees; (4) decomposing wood. ‘To bait any given species, then, 

it is desirable to maintain the bait trees as long as possible in 

that condition which is most favorable to the species or to 

choose the time for preparing it so that it is at the time of the 
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flying of the beetle most acceptable. Unfortunately, since it has 

been found that there are several flying periods and the dura- 

tion of the periods vary with site and season, the latter expedient 
is hardly practicable, hence the maintenance of the bait trees in 

baiting condition must be looked to. It has been found that (1) 

a tree remains in wilted condition best, if it is merely barked for 
3 or 4 inches at breast height; (2) prolonged sickness with con- 

sequent drying up is secured by making two incisions at moder- 

ate distance from each other, and by the depth of the cut the 
condition can be secured more or less rapidly; (3) continued 

sickness with stagnation of sap is best secured by felling and 

lopping of branches; (4) rapid dying and drying is secured by 

leaving branches on the felled trees and peeling off strips of bark 

lengthwise, or making deep ring cuts; (5) early death with stag- 

nation of sap is secured by “ringing” (incision) the tree some 
time before felling and then lopping the branches. 

The author then gives a tabulation of results with explana- 
tions, showing how different species behaved on different trees. 
We can give only a sample of the discussion. A fir, 12 inches in 

diameter, was barked by taking a 4-inch ring at breast height on 
April 18; by the middle of May it was attacked; during June 

the bast layer was completely dried; in about the middle of the 
65-foot tree there were 82 galleries per foot, while the felled 

check tree for the same length contained only 32 galleries. This 

very satisfactory result for the standing tree was undoubtedly 

partly due to its position on the southern border of the stand, 

that exposure being most attractive. 
With firs mere ringing at breastheight prepares trees quickly 

and efficiently for baiting, while with pines this procedure is in- 
effective. With these ringing at greater height, just below the 

crown, and partial lengthwise removal of bark on felled trees 

gave better results. 
With spruce, much uncertainty as to results seems to have been 

experienced. A double ring (two incisions) kills the trees only 

slowly but certainly. They become attractive to beetles only the 

next year. Felled trees often remain ineffective. Hence stand- 

ing trees may only be useful in stands which are continuously en- 

dangered, preparing a few bait trees every year. Yet, the re- 

vision of standing bait trees is made difficult, because the beetle 
attacks first the upper region, although the lower portions will 
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probably also always have some beetles which will indicate the 
necessity of felling and barking the trees. With felled bait trees 

the question whether to top the branches or not, or to partially 

bark them, must be answered according to the species to be 

caught. 

The behavior of different species of beetles on different species 

of trees is then at length discussed, and finally advice is deduced 
from the observations for different species. Of these we give a 
few, to show the manner of differentiation. 

Pine: 

Hylastes palliatus.—Girdle trees the year before felling and 
peel stump in spring. 

Hylastes ater.—Felled trees, partially barked, with branches; 

examine after twelve weeks. 

Myelophilus piniperda.—Standing trees girdled below crown, 

or felled in spring and branches lopped. 

Spruce: 

Hylastes cunicularius.—Double ring incision, fell after a few 
months and peel off a few strips of bark and again after a 

few months; the upper side to be barked earlier since [ps 

typographus occasionally locates here. 

Hylastes palliatus—Felled trees with lopped branches, located 
in shade. Inspect after six or eight weeks. 

Pityogenes chalcographus.—Brush and small billets on not too 

exposed places. Trees felled and lopped, unless located with 

branches in shade. Girdling makes trees attractive only next 

year. 
Ips typographus.—Felled trees must not be allowed to dry up in 

the cambial region. For quick result girdle in winter and 

fell shortly before flying time. If not girdled, lop branches, 
become attractive later, or, if felled late, leave branches. 

Keep in shade. When top side strongly attacked, bark and 

toll over to expose fresh side of log, which will also attract 
on lower side other species. Girdled trees require a full 

year before becoming attractive; are then very effective. 
‘The best and surest results in practice will probably be se- 
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cured by employing several methods side by side, which will also: 
increase biological knowledge of the pests. 

Versuche mit verschiedenen Arten von Fangbaéumen zur Bekampfung 
der Borkenkdafer. Centralblatt f. d. g. Forstwesen, Feb., 1908, pp. 45-73. 

The earliest record of the appearance of the 
Pine Moth pine moth (Gastropacha pini) in Ebers- 
Damage. walde dates from the year 1862. In 1868: 

the first serious damage was done, and in 

1888 the pest returned. In 1907 a second recurrence could be 

predicted from the abundance of cocoons. Protection was had 

by smearing upon the trunks a ring of tar preparation to stop the 

larvae in their ascent. This preparation must be of the proper 

consistency and remain so throughout the summer and even 

throughout the year if possible. The results with the brand 
used were entirely satisfactory and the method of gauging the 

amount required, of applying and the cost are given in detail. 
F.-D. 

Der Frass und Bekampfung von Gastropacha pini im Lehrrevier 
Freienwalde. Zeitschrift fir Forst-und Jagdwesen, Jan., 1908. Pp. 35-42. 

Spruce is generally found to suffer more 

Resistance from smoke and fumes and atmospheric 

to poisons than does the fir, but that this may 

Fumes. be reversed is shown by a study of a dam- 
aged forest at Stadtsteinach in Bavaria. 

The spruce shows to the practiced eye only the barest trace of 

injury in the slightly changed color of the leaves, but the fir is. 

seriously affected, and in cases most of the foliage has fallen. 

Chemical analysis of the leaves for sulphuric acid shows that the 

smoke and fumes from the neighboring factory are accountable 

for the damage. 
Undoubtedly different species of trees can be put down as 

smoke-hardy or sensitive, but local conditions may change the 

order of species, making the hardier suffer more. Courts are 
called upon to decide claims for smoke damage and the easy 

course is to assume that a just decision can be based on a few 

facts. Smoke damage is not completely understood, and too great 
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care cannot be taken to inquire deeply into the individual case. 

Generalizations will lead to injustice. 
H.:D. 

Waldbeschadigung durch Rauch (Fichte und Tanne) Zeitschrift fur 
Forst-und Jagdwesen, January, 1908. Pp. 32-35. 

The results of preliminary experiments in 
Damping off combating the damping off with a number 

in of chemicals are briefly stated by Dr. Per- 
Coniferous ley Spaulding. The results, while not con- 

Seedlings. clusive, may serve as an aid to nurserymen 
until further careful tests can be made. 

The experiments were carried on in the nurseries of the New 

York, Forest, Fish and Game Commission and in the Forest Ex- 

periment Station at Saranac Inn, N. Y., also in the Vermont State 

Nursery at Burlington. The following powders were used: dry 

Bordeaux mixture; powdered copper sulphate diluted with pow- 

dered lime at the rate of 1 to 10; washed sulphur; resublimed 

sulphur; and precipitated sulphur. The powders were applied 

as a thin coating after the seedlings were up. The washed sul- 

phur proved to be the most efficient of the sulphurs; the cop- 

per sulphate and lime mixture the best of the powders tested and 

no injury was noticed. 
The following solutions were tested: potassium sulphide; 

potassium permanganate; formalin; and sulphuric acid. The first 

two gave poor results. The formalin test indicated that it will 
be valuable for treating the soil before the seed is sown, but is 

not satisfactory for use after the seedling comes up; the sul- 

phuric acid gave very good results and also seems to be good for 

soil treatment before sowing seed. For soil treatment it is used 
at the rate of one ounce of acid to one gallon of water, but for 

use on the seedlings about I to 500 parts would be best. 

CoRR FP: 

Circular No. 4, Bureau of Plant Industry, U. S. Dept. of Agr., 1908. 
Pp. 8. 

An interesting biological relation is brought 

Remedy out by FE. R. Burdon, who found that 
for various species of Chermes feeding on the 

Larch Blight. larch are instrumental in spreading the 

fungus Pesiza Willkommuii which causes the 

13 
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larch canker. A similar relation is found between these and 

other insects and the spruce gall caused by Septoria Parasitica. 

By attacking the insects, therefore, the fungus disease is at the 
same time attacked. Spraying in winter with a strong soap solu- 
tion or kerosene emulsion seemed effective. 

A remedy for the spruce gall and larch blight diseases caused by 
Chermes. Journal Economic Biology, 1907. No. 2, pp. 54-67. 

MENSURATION, FINANCE AND MANAGEMENT. 

A very full, critical review of the teachings 

Sotlrent of the soilrent theory by the competent pen 

im of Schiffel needs to be recorded for those 

Theory who like to understand more clearly the 

and methods and their value in forest finance 

Practice. management of that theory or indeed of 
any theory.. He discusses in detail the 

question of forest value, soil value and stock value, calculations 

and rate of interest, with propositions for their practical use, and 
finally the financial rotation. 

The position of the author is clearly stated as opposed to 

the fine-spun soilrent theory and as favoring the forestrent 
method. ‘The question of profitableness of forest is not a purely 

statical one. The most important factor in it is silviculture. 
Improvements, cheapening of production, increasing value of 

product in a given time are the elements of profitableness. 

But, to be sure, the not less important question is: When are 

stands to be cut so that the most favorable interest on the capital 

involved may be secured? Hence the determination of the 
proper rotation cannot be neglected and it is for this, that ex- 

periments in planting, thinning, yield tables, methods, etc., are 

made, but the simple formula of forestal statics remains 

x = C, which determines correctly the forest value. Prac- 

tically difficult is merely the determination of R, the rent which 
may be expected in equal amount as continuous interest on the 

wood capital C. ‘ 

The basis of all value and profit calculations is furnished by 

the money yield table. But not all foresters have a clear idea 

of the applicability of such tables; they employ them with the 
same confidence with which they employ an area or log table. 

- 
- 
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He who knows that every tree has really its own cube formula, 
each stand its own volume yield table and still more money yield 

table; that it is difficult and unsafe to average such divergences 
into groups (sites); that the value increment of stands, de- 

pendent on unit prices of sizes proceeds unlawfully—will place 

only very limited confidence in money tables and index percents. 

“Perhaps there are foresters who use the Pressler borer to de- 

termine the a, b, c, w of a stand from a few splinters; but their 

work is, in my opinion, perfectly valueless.” 
For the proofs of this position we must refer the reader to the 

article itself. 

Kritische Betrachtungen tiber Theorie und Praxis der Bodenreiner- 
tragslehre. Centralblatt f. d. g. Forstwesen, March, April, 1908, pp. 93- 
118, 137-156. 

Weise laments the unbusinesslike methods 

Business of forestry in Germany. First there is the 

and dominance of the regular annual yield which 

Forest is inelastic and unyielding to the demands 

Management. of industry. There are good years and bad 
years in business, but each year the same 

amount cf wood is put upon the market regardless of demand. 

The navy yard at Kiel depends upon imported wood rather than 

to accommodate itself to the conditions under which native timber 

would be supplied. In Baden a brush factory in the forest 
draws its wood from wholesalers and not from the adjacent 

forests because the supply from these might be insufficient just 

when trade was most flourishing. Dealing with wholesalers the 
management can at any time double its order and depend upon 

* supply. 

Even silviculturally the regular annual cut is not above criti- 
cism. It has made impossible the coppice-with-standards, does 

not accord with natural regeneration and has more than any other 
cause favored coniferous at the expense of deciduous forests in 

Germany. ‘The regular annual yield was devised to secure a sus- 
tained supply of wood to local users. It has done this and done 

well, but now need is for greater freedom to admit of adjustment 

to changing market conditions. 
The remedy lies in the creation of a reserve stock which can be 
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built up while prices are low and disposed of when prices are 

high. 
#2 'D; 

Zur zeitgemassen Betrietbsregelung. Zeitschrift fiir Forst-und Jagd- 
wesen. Jan., 1908. Pp. 2-7. 

STATISTICS AND HISTORY. 

One of the reasons of an early de- 
Early History velopment of forestry in Germany was 

of undoubtedly the fact that the country 
Artificial Reforestation. was divided into many small principali- 

ties in which the forest areas were the 
property of the reigning prince, and hence a conservative man- 

agement was readily enforcible. 
A very interesting detailed account of the development of silvi- 

culture in the Palatinate by Dr. Hausrath shows that artificial 
reforestation was already practiced in the fourteenth century, the 
Count of Nurnberg making the first attempt with conifer plants. 
In 1556 Frederic of the Upper Palatinate ordered that the old 
choppings, which do not seed up naturally, and other waste lands 

were to be plowed and sowed with conifers, oak and beech, and 

to be guarded against pasture until the tops had grown out of the 
reach of the cattle. In 1585 further extension of these planta- 
tions adding birch, alder, aspen and willow as useful for fuel- 

wood, were made and the success ten years later was found so 
satisfactory that the planting was still further extended, the in- 
structions as to procedure showing a very good conception of 

silviculture. 
When after the 30 years’ war Karl Ludwig began to recuper- 

ate the wasted areas, he ordered oak planting which was done 

with nursery grown poles. This procedure proved unsuccessful, 

and led to return to sowing. 

At the end of the eighteenth century when energetic reforesta- 

tion became the order of the day, sowing _was generally em- 

ployed. This was done with oak and beech in the fall, only on wet 

soils deferring the work till spring. Birch and pine were added 
as nurses to be removed after 10 years, and on the other hand 

open pine sowings were filled out with oak and.beech. Alto- 
gether mixed forest was favored, pine and spruce, fir and larch 
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being frequent combinations. A combination with farming was 

also not infrequently practiced. Pine sowings were at first made 

on unprepared ground, but the poor results led to full prepara- 

tion. 

The use of furrows was begun in 1787 as a result of the obser- 

vation that the plants on the balks of the plowed lands did not 

develop well. The results of these sowings of conifers—on hard- 

wood lands—were very good with pine, less so with spruce and 

a failure with fir, so that by 1783 planting of this species with 

three-year-old nursery stock was substituted. 
It is interesting to note that in those early days exotics from 

the United States were already at least experimentally used: 

Pinus strobus, Picea alba, Juniperus virginiana, Acer negundo 
and saccharum, Carya alba and Platanus were employed. But 

while the native oak and pine thrived, lack of attention to the 

foreigners in the thinnings and damage by game led to their loss 

as well as of the spruce, fir and larch admixtures. 

Kleine Beitrage zur Geschichte der Kiinstlichen Verjiingung. Allge- 
meine Forst u. Jagdzeitng, Feb., 1908, pp. 47-50. 

Wurtemberg and Baden are the two Ger- 
Results man States which at present produce the 

of highest net results from their State forests. 
Forest Management. It must be interesting to American for- 

m esters to note the history of such forest 
Baden. management in Baden, which is contained 

in the official statistics for the last 25 
years, lately published, especially as the Black Forest, known to 
every American student, is contained in this State. The forest 

area of the whole State has for a well settled country experienced 
considerable increase, namely, from 1878 to 1904 over 25,000 

acres were reforested, as against 7,500 acres cleared, so that now 

it contains in all over 14,000,000 acres. ‘These increases have 

taken place especially in later years, when from 1,200 to 1,600 

acres per year were recovered as against about 250 acres annually 

cleared for farm use. The State forest area represents with 

round 235,000 acres, only 18%, but two-thirds of the total forest 
area is under some direct State supervision. The State forests 

have been slowly but steadily increasing; they contain less than 
4 per cent. of non-forested land. The total cut in the last two 
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years of the period has been over 95 cubic feet per acre in the 

timber forest and between 72 and 79 cubic feet for coppice and 

composite forest, showing that the well managed timber forest, 
under a systematic thinning practice, may after all produce better 

than the coppice. 

This cut of 95 cubic feet is an increase of over 52% over the 

cut in 1878. The causes for this increase of yield are the same 
as in all other German States: improvement of means of trans- 

portation, 7. e., making the forests accessible by road building; 
increased demand for smaller sized material due to industrial 

development; increased increment due to progressive silvicul- 

ture, especially in thinning practice; lastly, more accurate deter- 

mination of the yield and remodeling working plans have also 
made the increased cut possible. 

In 1878 the harvest yield was 48 cubic feet, the thinnings fur- 

nished 12.5 cubic feet; in 1904 the harvest yield had increased 

37% to 66 cubic feet, but the thinnings by 125% to over 28 cubic 
feet per acre or nearly half the harvest yield. 
The best test of the forester’s art is the workwood per cent 

This, in 1878, was 30 per cent., in 1904 about 4o per cent. In the 

coppice and composite forest 15.7 per cent. was workwood. Of 
all the wood cut about 17 per cent. represents brush below 3-inch 
diameter and rootwood. 

This satisfactory account of the material yield is further ac- 
centuated in the improvement in financial yield, due to increase 
in wood prices, but also to management. Wood prices in the 

later seventies had reached their lowest position, so that the net 

money yield for wood per acre in 1881 was only $3.07, then a 

rise of prices set in, which culminated in 1902 with $7.14 per 

acre net wood yield; but this high figure was due to involuntary 
over-cutting caused by windfalls. A low rate was experienced in 

wood prices in 1887 with 5.6 cents per cubic foot for the whole: 

cut, which low result was, however, in part due to large amounts 

of inferior wood in the cut as a consequence of ice and snow 
breakages. The high with a little over 7 cents net for the total 
cut was experienced in 1904. . 

In 1904 also the culmination of workwood prices was reached 

with 12.6 cents per cubic foot (or say $19 per M feet B. M. for 

logs in the woods) and since the cutting of logs cost 1.6 cents 
per cubic foot or round $2.40 per M, the stumpage around $17 

- 
- 
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(for all kinds). The prices for good firewood were in 1904 6.5 

cents per cubic foot, or say, below $5 per cord cut in the woods, 

and for brushwood 3 cents or say 60 cents per cord; the wood- 

choppers getting 1.4 cents per cubic foot for the whole cut. 

Besides the income for wood incidental revenues from the 

chase (6 cents per acre) and sale of other materials adds 29 

cents per acre and makes the whole gross income $8.30 per acre 

in 1904. 

Expenses have also, of course, increased during the period, 

namely more than doubled, from $1.63 in 1867 to $3.72. Indeed, 

in the first part of the period expenses rose more rapidly than 

incomes, especially during the years of poor wood prices, and at 

that time represented nearly 50 per cent. of the gross income, 

then sinking to nearly 40 per cent., and in 1904 being a little 

below 45 per cent. Roadbuilding has absorbed more of the ex- 

penditures than planting; from 25 cents per acre in 1878 con- 

stant increases to 1904, when the road bill was 57 cents. 

The average annual planting area was in the beginning of the 

period larger, namely 2,020 acres, requiring an outlay of 14.5 

cents per acre on the whole (a little less than $17.00 per acre 

planted). In 1904 the planting area had been reduced to 1,900 

acres, but the planting cost increased to 24 cents per acre, or a 

little over $30 per planted acre, showing that good planting costs 

more than we are apt to allow for it. The increase in cost is 

partly due to rise of labor cost, which accounts for about half the 

increase, but also to the increased substitution of planting for 
sowing, in the latter year hardly 12 per cent. of the area being 

sowed. The actual cost of sowing in 1904 was a little less than 

$io per acre, that of planting over $12. 

The net yields during the seventies due to high wood prices 

reached a maximum of $4.59 per acre, but the following financial 

crisis reduced this figure in 1881 to $1.95, then followed a con- 

stant increase largely due to increased cut, accentuated after 1890 

by increasing wood prices, until in 1902 a maximum of $5.08 

was attained, due to the involuntary increase of cut in windfalls. 

In 1904 the net yield was perhaps normal with $4.58 per acre. 
The net yield per cubic foot of total cut showed a minimum in 

1887 with 3.1 cents (the expense being 2.5 cents), while the 

maximum occurred in 1875 with 6.7 cents, although wood prices 
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were at a maximum in 1904, expenses having disproportionately 
increased. 

The corporation forests of over 600,000 acres were in 1878 to 
the extent of 32 per cent. coppice and composite forest. In 1904 

the area of this class of property had increased to over 680,000 

acres, with only 17 per cent. of this inferior class of forest. 

Here, too, an increase in admissible cut is noted through the 

period as well as the increase in workwood per cent., the 

former ranging from 52 to 64 cubic feet for the final harvest, and 
from 7 to 15 cubic feet for thinnings, so that the total cut in 

1902, when a maximum occurred, was as much as 93 cubic feet 

per acre, the workwood per cent. increasing from 22 to 33 per 

cent. 

While the planting practice is somewhat similar to that in the 
State forests, roadbuilding is not much developed and no increase 
is practically notable since 1879. The financial results are so 
variable that they may not be readily stated. 

Statistische Nachweisungen aus der Forstverwaltung des Grossherzog- 
thums Baden, Allgemeine Forst und Jagdzeitung, March, 1908, pp. 89-95. 

The upward movement of forest incomes which 

Prussia’s has been so striking a feature of the Prussian 

Forest Budget forest administration since 1880 and especially 
for 1908. since 1900 is continuing. The cut for 1908 is 

set down in the budget with 336 million cubic 

feet (264 million over 3 inch). The gross income is expected to 

increase to over 26 million dollars, or, with a slight increase of 

acreage (mostly unproductive) to 7.3 million acres, it will be 

$3.63 per acre and a net result of over $2.00 as against $1.53 in 

1900 is expected, the regular expenditures having increased only 

by 5 cents to $1.63. Yet the expenditures have on the whole 

been increased in the budget by about $800,000, or altogether to 

near $12,000,000, in addition to over one million dollars for ex- 

traordinary expenses, in which $750,000 for purchase of waste 

lands. 

Comparing the results of the last 14 years, the changes have 

been as follows, in percent. of the year 1895. 

ana 1895 1896 1897 1898 1899 1900 I90I 1902 1903 1904 1905 1906 1907 

0o 

Income, ...... 100 III I17 129 136 152 152 41 176 185 186 188 I91 

Expense, ....100 I01 103 113 I16 120 126 IIQ 124 131 136 137 144 
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Expressed in words the income from wood in the 14 years has 

nearly doubled, while the expense has increased only 44 percent. 

Der Etat der Domanen- Forst- und landwirtschaftlichen Verwaltung 
fiir das Jahr 1908. Allgemeine Forst u. Jagdzeitung, April, 1908, p. 137- 
I4I. 

Next to Prussia, Bavaria is the largest forest owner 

Results in Germany, with nearly two million acres, largely 

in mountain land, which in 1905 produced 132 million 

Bavaria. cubic feet or 56 cubic feet per acre of wood, the 

workwood per cent. being nearly 51; sold for Io 

million dollars gross or $8,750,000 net, 7. e. $4.47 per acre. The 

net income, after all expenses from administration and manage- 

ment are deducted, amounted to $2.80, still a better showing than 

the larger Prussian acreage which carries a larger unproductive 

area with it. 

The expense for road building was 18.5 cents and for plant- 

ing 20 cents directly, which latter cost is, however, increased by 

15 cents through services rendered under servitudes. There were 
actually planted in that year 15,700 acres (about 28% sowed: 

and 5400 acres repaired, the average cost per acre of actual 

planting being $9.40. Over 50 million plants were delivered for 

private use. Although there were 79 forest fires not more than 

240 acres were burned. 

Mitteilungen aus der Staatsforstverwaltung Bayerns, 1905. Central- 
blatt f. d. g. Forstwesen, April, 1908, p. 179-181. 

The Grand Duke of Saxony owns about 
Results II5,000 acres of forest property in the 

of a Thuringian mountains. In 1905 the cut was 
Medium Sized 79.6 cubic feet, 25 per cent. of which in thin- 

Forest Property. nings, with a woodwork per cent. of 45.5, 

fuelwood (over 3 inch) per cent. 30.8, brush- 

wood 23.5 per ‘cent. The gross yield on the whole was $720,000 

acres or $6.90 per acre of wooded land and 84 cents per cubic 

foot of total cut. By-products and hunting add $15,000 to the 

income, but the hunt occasions an expenditure of $1,166.00 and 

the whole cost of the management requires $1.52 per acre in 

addition to 85 cents for administration and protection, leaving 

a net result on the whole of $4.35 per acre, and 77.6 cents per 
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cubic foot, the net money yield of wood sales alone having been 

$5.90 per acre and 70 cents per cubic foot. 

Zusammenstellung der Wirtschaftsergebnisse in den Grossherzoglichen 
Sachsischen Staatsforsten 1905. Allgemeine Forst u. Jagdzeitung, March, 
1908, p. 37-38. 

The annual report on forestry by the Swiss Depart- 
Swiss ment of the Interior for 1907 states the total forest 

Conditions. area of the republic as 2,192,473 acres, mostly 

owned by the cantons and corporations. 

The cut in the public forests amounted to 65 million cubic feet. 

There are nearly 800 acres of nurseries, which furnished over 

22 million plants. The federal government not only supervises 

the forest policy, but assists cantons and corporations with sub- 

ventions in many directions, as in road building, salaries, educa- 

tion of foresters, plantations. It approves working plans, clearing 

permits, and the establishment of protective. forests. Shortly, 

complete forest statistics will be secured. 

Schweizerische Zeitschrift fiir Forstwesen, April, 1908, pp. 124-1206. 

Stumpage and log prices in Switzerland have in 
Stumpage 1907 again increased by somewhere near I cent 

in and sometimes over 2 cents per cubic foot, which 

Switzerland. makes good sized trees worth 18 to over 20 cents 

per cubic feet standing, or over $20 per M ft. 

B. M. Sales are made by the tree and the price varies according 

to size; for instance 4o trees of 130 cubic feet each are quoted 

at 18 cents per cubic foot; 27 trees of 26 cubic feet each brought 

only 11 cents in the same forest. The best prices reported were 

for spruce of 75 cubic feet content and pine of 35 cubic feet with 

21.8 and 21.6 cents. Logs in the woods do not bring much less, 

as the cost of cutting is small, less than 2 cents per foot, but oak 

will bring more than double the best prices for coniferous ma- 

terial. In the pulpwood an item of White Pine figures with $8 

per cord in the woods, while spruce and fir brought $9 and 

$10.00. 

Schweizerische Zeitschrift fiir Forstwesen, Jan., 1908. 
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Active forestry work continues in Sweden. In 

Swedish 1906 the State has again added to its forest do- 
Development. main by purchase of 125,000 acres, has drained 

a large acreage in the northern provinces, has 

planted protective forest slopes and extended supervision of 

private forests. Wood prices in spite of contrary anticipations 

had again risen and exports increased by 42,500 Petersburg 

standards (165 cubf sawed or 120 cubf round wood), the usual 

amount of mill stocks on hand at the opening of shipping being 

in the neighborhood of 400,000 standards (65 million cubic feet). 

The total export is Over 1,200,000 standards in addition to over 

200,000 mine props, Great Britain taking practically the whole 

output of the last item and about half the board output. 

Forstwesen, Holzhandel und Holzindustrie Schwedens, 1906. Allge- 
meine Forst u. Jagdzeitung, March, 1908, pp. 38-40. 

MISCELLANEOUS. 

The fullest discussion of the question, long 

Educational agitated in Germany, as to whether separate 
Questions. academies or the universities are best fitted for 

forestry was had at the last session of the Ger- 

man Society of Foresters, as reported by the Centralblatt, which 

contains much that has bearing on our own attitude towards the 

question of a standard education. 

The vote was almost unanimous for a four year course at a 

University. 
Reduction of the number of forest schools, which we may 

translate into a warning against multiplication of such which is 

the present tendency on this continent was advocated, the result 

of the large number having been reduction of attendance at 
several of them resulting in lack of funds and of competent 

teaching force. Consolidation would permit improved conditions 

in these respects: 

Dr. Endres, the new rector of the University of Munich, who 

acted as referee on the question, pointed out, what we seem apt 

to forget in this country, that “No school can educate finished 

practitioners. Practicality comes only from experience in riper 

age.” 

He also doubted the advisability of a special tract for demon- 
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stration, the Lehr revier, which contains danger both to teachers 
and students; the latter localizing their conceptions and becom- 

ing one-sided, the former being diverted from teaching and in- 
vestigation by administrative cares. Variety of forest pictures 
are more instructive, and can be visited on excursions and shorter 

sojourns. 

A compromise measure, which was voted down, contained 

suggestive propositions. It called for a theoretical-scientific stuly 

of three years at a University, and a practical-technical study of 
the same length at a forest management academy or in a district. 

Deutscher Forstverein. Centralblatt f. d. g. Forstwesen. February, 
1908, pp. 80-86. 

In connection with an exhibition of deer horns in 

A modern Berlin, when over 1,000 horns of last winter’s 

Nimrod. shooting were shown, the German emperor’s 
shooting ability—hardly his sportsmanship—was 

listed with 70 stags, elk and roebuck, 7 hares, 24 rabbits, 43 boar, 

1,843 pheasants, and in all 1,995 pieces of wild animals for the 

year. With altogether 61,730 pieces of game to his credit, since 

‘he began his killing exploits, of which over 4,000 stags, he is 

probably ahead of any other exterminator of wild life. 

Centralblatt f. d. g. Forstwesen, Aoril, 1908, p. 177. 



NEWS AND NOTES. 

E. A. STERLING, in Charge. 

The field planting work of the Pennsylvania Railroad for the 

season has been completed, the total number of trees set out ag- 

gregating about 315,000. Two hundred thousand of these are 

conifers, principally Scotch Pine, European Larch, Norway 

Spruce, and White Pine, the remainder being hardwoods, of 

which 110,000 are Red Oak, and the balance Black Walnut, 

White Ash, Hickory, and Hardy Catalpa, which are being tried 
experimentally. The season has been very favorable, so that 

work was started the latter part of March and the major part was 

finished in early May. Cost figures have not been worked up 

in detail, but it is not likely that the average cost will exceed $4 

per thousand. Part of the coniferous material was obtained 

abroad at an average price of $4.10 per thousand, delivered at 

the planting sites, while the hardwood seedlings which were se- 

cured from domestic nurserymen cost about $5.50 per thousand. 
Spring work in the new Pennsylvania Railroad nursery near 

Morrisville, Pa., consists up to date in the planting of about 222 

bushels of Red Oak acorns, 5 bushels of Black Walnut, 10 

bushels of Chestnut, 100 pounds of Hickory, and the setting in 

transplant rows of about 313,000 forest seedlings. In addition, 

several thousand trees and shrubs for ornamental planting on 

station grounds and right of way have been set out in nursery 

rows. The seedbed work for the season involves the planting of 

about 25 pounds of Scotch Pine seed, 14 pounds of Loblolly Pine, 

5 pounds of Red Pine, 20 pounds of European Larch, and 

smaller quantities of the seed of other species, such as Norway 

Spruce, Yellow Poplar, Hardy Catalpa, etc. 

Planting operations of the New York State Forest, Fish and 
Game Commission have been conducted on a large scale this 

spring. Nearly $20,000 was available for nursery work and 

field planting, in addition to an appropriation of $10,000 for 

establishing new nurseries and for propagating trees for distri- 

bution to land owners in the State. The old Cornell nurseries at 
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Axton and Wawbeek have been abandoned on account of their 

distance from the planting sites, and the work is being concen- 

trated at Lake Clear Junction. In the Saranac Nursery and 
Forest Experiment Station and in the Lake Clear nursery, which 
is a new nursery started this spring, the following trees have 

been planted: 

Two year old White Pine seedlings, 540,000; two year old 
Scotch Pine seedlings, 190,000; two year old Red Pine seedlings, 

174,000; two year old Bull Pine seedlings, 18,000; two year oli 

Austrian Pine seedlings, 2,000; two year old Native Spruce 

seedlings, 61,000; two year old Norway Spruce seedlings, 216,- 

000; two year old White Spruce seedlings, 40,000; two year old 

European Larch seedlings, 5,000; two year old Silver Fir seed- 
lings, 1,500; two year old Balsam seedlings, 9,000; total, 1,- 
256,500. 

The season’s field planting is being done near Paul Smiths, at 
Ray Brook, and near Lake Placid. In each case, the new work 

is the enlargement of former plantations. About 450,000 three 
year old White Pines were imported and planted at Paul Smiths. 

and in addition about 650,000 four year old trees were supplied 

from the State nurseries. 

A vivid picture of a forester’s life and of forest conditions in 

the Philippines may be gotten from the following breezy letter of 

one of them, lately received: 
“At present, I’m about half way down the East Coast of 

Mindoro Island, on a trip of inspection. This is a kind of picnic 
work. I go through the country, stop at the fmest houses. 

generally of bamboo, with palm thatched roof), live on the best 

of chow (rice with perhaps bananas or fish) and put in time lay- 

ing down the law. 

“T go out to the cutting area of a licensee—look at every stump 

and top he has in the woods, stamp them with the official hatchet 

—(I could fine most of them, but as inspection in the past was 

lax, I generally warn them for next time-and give a lecture 

about the economy and greater profit of low stumps and smalt 

tops) and pass on. Also, I look over areas applied for under 

homestead laws, and pass upon them. If it weren’t that the 

country was so wet now it would be a “cinch.” 

“Incidentally, I get a good chance to gather geographic and 
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economic information, and study the trees. Also, I’m beginning 
to see more of the Philippino life. The natives on this island are 

much better than those in the provinces on Luzon. This is one 

of the few places with more land than men; they appreciate 
“homesteads,” and are looking out for the morrow. 

“The fellow I am staying with now, speaks good English, and 
in the family they make good music ‘ring out clear.’ But, I 

don’t believe they are one whit superior, or even the equal, of our 
own colored population—nor any worse, either. To me they 

are about the same, and I don’t see what’s in them, for some to 

think they are so far superior, or as some do, so far worse. 

“To get back to my work; contrary to what you may think, 

(I did!) forest is very scarce here; in my mind not having 

enough for a good supply for 10 years more, and present prices 

averaging $100 to $200 a thousand board feet. 

“This is contrary to all the published statements, but I believe time will 
prove it. 

“Take this island of Mindoro—supposed to be one of the best 

wooded areas in all the islands. The woods are very scattered 

as far as I have seen them; the only places within ten miles of 

the coast where there is very good commercial forest, are al- 
ready being rapidly exploited, and will undoubtedly be home- 

steaded ; and in the interior, I am told that the wild people have 

practically made any forest that was originally there worthless. 
“Things forestal here certainly look bad to me and it will need 

much propaganda (nothing so far having been done) to con- 

vince these people of their need for planting forests; before 
long, this province will, I believe, join the other comparatively 

treeless countries of the East. There will, to be sure, always be 
large areas good only for forest, and the time will come when 

they will be planted. And once planted, trees will certainly 

make rates of growth that will make States’ Yield Tables “look 

sick.” f 
“But the outlook for the present is bad; and to complicate mat- 

ters, the laws are, to my mind, very poorly adapted to present 

needs. 

“Thus, there is free use of timber without a license, giving rise 

to extensive stealing of timber. Then, where there is a license, 
restrictions are made which we must enforce; and hence the 
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licensee must obey. But much of the present land is being home- 

steaded, and what is left is destroyed, instead of being used. 

“My idea would be to establish Public Forest Reserves; and 

either exclude cutting from them for the present, or have ex- 

acting inspection on the cutting in these areas. On all other 

areas, there is no use wasting time in inspecting, for it’s very sure 

that they will be homesteaded before the time of a second crop. 

Or if inspection is wanted, it should consist simply in insisting 
upon the removal of everything. But it is the work of a long 

time to get results, and if there is anything we don’t have here, 
it is plenty of time. ‘Constantly on the move’ is our rule.” 

Mr. W. D. Sterrett, who has been connected with the Forest 

Service since 1902, resigned his position in April to engage in 

private work. Mr. Sterrett has spent most of his time since in 

the examination of timberlands in the State of Chihuahua, 

Mexico. It is understood that upon his return to the States he 

will give special attention to Loblolly Pine, with which he is well 

acquainted, owing to having had charge of the permanent sample 

plots in second growth of that species. 

John Booth, the well known nurseryman and foremost advo 
cate of the introduction for forest purposes into Germany of ex 
otic, especially American species, died February 5, 1908. 
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ARTIFICIAL REPRODUCTION OF FORESTS. 

EF. A. STERLING. 

To correlate the various lines of a business or profession so 

that they bear the proper relation to each other and each receive 

due consideration without prejudice or partiality is the mark of 

a successful manager. In forestry, as in many other lines, there 

is ample opportunity to drift away from this ideal. 

A case in point is the tendency to treat natural reproduction 

and artificial reproduction of forests as opposing theories instead 

of giving each its proper place in any local plan or general study 

of forest management. ‘That each has a place, even under our 

crude forest conditions, should be obvious; while the question 

as to which is the more important is immaterial so long as each 

is given unprejudiced consideration. In one case natural repro- 

duction by seeds or coppice may meet all requirements, and again 

planting or artificial seeding may be the only means of securing 

a stand or of establishing a forest of desired composition and 

density. 

At two hearings in the case of the State of New York vs. the 

Brooklyn Cooperage Co. and Cornell University this question of 

natural regeneration vs. artificial reforestation was the pivotal 

one, on which the operations of the Cornell College of Forestry 

were to be adjudged; the expert of the Federal Forest Service 
and others maintaining that the selection forest was the only 
proper method to apply, while Dr. Fernow claimed that all 

methods were to be “experimented” with, but that under the local 

conditions where the operations were begun, artificial reforesta- 

tion with conifers with the aid of natural regeneration of hard- 

woods was the rational method. 
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To the man on the street tree planting is forestry, and the pro- 
fession should aim to change this view without allowing them- 

selves to become prejudiced against it; at the same time the hope 

should not be held out that forest planting will solve the wood 
problem of the nation, the corporation, or the individual, for the 

crisis will come before the trees which can be planted will come 
to maturity. The same, of course, is true of reproduction which 

can be started naturally by any process of regeneration cuttings, 
and the artificial growth, if anything, will be surer and quicker, 

so our assurance of wood supplies in the distant future lies in 

the two methods of reproduction, while the natural second growth 

of partly mature trees with the remnants of the virgin forests, 
must tide us over the intervening period, which is pretty sure to 

be one of scarcity, until the younger growth or potential forest 

lands can supply the more conservative demands of future gener- 

ations. 

In this paper some of the possibilities under the head of arti- 

ficial reproduction will be touched upon, but with the full realiza- 
tion that it is only one of the several phases of forest management 

and neither the greatest nor the least, and that it must be co- 

ordinated with the other lines of activity in any comprehensive 
forest policy. For example, fire protection must be assured be- 
fore it is worth while to attempt to procure reproduction of any 
kind, exposure of the soil to leaching and errosion must be con- 

sidered, and also the function of the forest as a watershed cover. 

The part which artificial reproduction will play in the ultimate 
working out of things forestal will naturally be determined by the 

aims of the owner and the intensity of the management under the 

prevailing local conditions. Briefly stated, forest planting or 

direct seeding must be resorted to in order to establish stands on 
cleared land no longer suitable for agriculture; on waste lands 
of all kinds where the possibilities of natural seeding are elim- 

inated by the absence of seed trees; on large areas, such as the 

sand hills and other treeless portions of the West, and the sandy 

wastes of the Lake region and Atlantic Coast, where forest 
growth has been wanting for a period antedating authentic his- 

tory; on extensive burns in all forest regions; on areas where 

the ravages of fungi or insects destroy a stand or make a change 

in composition advisable; and in order to establish a protective 

od 
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cover on watersheds, prevent erosion and the silting of streams 
and canals and to afford protection from the wind in treeless, wind- 

swept regions. Not only must artificial reproduction be resorted 

to in order to establish forest stands on enormous areas unsuitable 

for other purposes, but it is often necessary, in order to hasten 

the return of a forest cover, to improve the composition or to in- 

crease the density, and to provide suitable mixtures of valuable 
fast-growing species. 

In the National Forests, where we may expect the form of 

management best calculated to meet the diversified demands of 

the nation, artificial reproduction must be practiced on an enor- 

mous scale if the forests are to produce up to their maximum and 

supply the increasing demands made upon them. Forest planting 

alone will put trees on the sand hills of the Middle West, where 

wood is urgently needed by a rapidly growing agricultural popu- 

lation; direct seeding must be resorted to on the hundreds of 

square miles of country devastated by crown fires in the Pacific 
Northwest, where scarcely a seed tree remains and volunteer 

growth will consist largely of worthless shrubs unless nature is 
given some help; while throughout practically all of the Na- 
tional Forests are watersheds and burns and barren areas of 

many kinds which will never be reforested naturally, or, if at all, 

by such slow processes that even the nation cannot afford to wait. 

On the other hand, only the nation could afford to work out such 
a problem, for it is one dealing not with thousands but with mil- 

lions of acres, and even after eliminating the mountain tops and 

the deserts and the rocky and chaparral covered wastes, there are 
still millions of acres worthy of regeneration and under fair condi- 

tions the forests thus produced should be productive, profitable, 

and in a sense ideal. The natural stands will be more extensive, 

and the initial cost possibly less, but they will be more irregular, 

of less desirable composition, and less productive. Moreover, we 

have not had enough experience in this country to be sure that 

our systems of natural regeneration are going to work out the di- 

versified, uneven-aged stands which prevail; while prompt and 

uniform results will be lost—in fact, already have been—by pro- 

ceeding with extensive cuttings before the success of the method 

has been established. 
Outside of the National Forests we find some four-fifths of 
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the total forest area of the country permanently in private or 

corporate hands. The cream of this is controlled by the lumber- 
men, and the almost absolute non-application of every working 

plan which has been made for them does not indicate that they 

can be expected to apply any system of natural regeneration which 

will curtail present profits. In fact, with a few notable excep- 

tions, the lumbermen are doing business for the sake of present 
profit, and are not greatly interested in forest production of any 

kind; they seem to prefer making all the present profit possible 

and consider only later whether any of it should be spent putting a 
forest back on their lands. Large wood-consuming corporations, 

such as pulp and paper companies and railroads, are more likely 

to practice intensive forestry than wood producing lumbermen. 

But it is interesting, that after elaborate theoretical plans had 

been worked out for natural regeneration of pulpwood pro- 

ducing lands, the paper and pulp companies in New York State 

are cutting clean and planting on a large scale. 

If we take a hypothetical case of a lumber company adopting 

a policy of conservative forest management, we find them apply- 

ing first of all the simple fundamental principles of low stumps, 

small top diameter, disposal of slash, and fire protection. In some 

regions this might suffice and volunteer growth of desired char- 

acter may follow, but in the majority of cases some provision 

would need to be made for establishing new growth, unless merely 

a second cutting was the aim, which would be attained by the se- 

lection system or diameter limit, both acknowledged to be crude 

makeshifts. If our hypothetical forest were in the white and 

red pine of the Lake region, it has been demonstrated that repro- 

duction would be assured by disposing of the slash, keeping out 

fire, and leaving seed trees. It would be a poor seed tree that 

would not cut 500 feet B. M., so with five seed trees left to the 

acre we would tie up 2,500 feet of lumber, worth $10 per M. on 

the stump, or $25 per acre. If reproduction were really wanted 

and given the same degree of fire protection, the same land could 

be promptly and uniformly planted to the same species at a cost 

not to exceed $15 per acre by a very liberal estimate, which would 

give $10 more profit with the same results and leave no capital 

tied up in seed trees, and at the mercy of the wind, nor would 

any time be lost waiting for full seed years. It is interesting in 
- 

ad 
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this connection to note that the Government report on the possi- 
bilities of tie production in Wisconsin and Minnesota, prepared 

in coOperation with the Northern Pacific Railroad, indicates that 

it would be more profitable for the railroad company to purchase 

cut-over and waste lands and plant than to attempt to acquire 

merchantable timber on the stump and provide for future needs 
by natural regeneration. 

If a paper company in Maine or the Adirondacks proposes to 

operate beyond the lifetime of its individual members, and is 

anxious to have a future supply of pulpwood, how, by any known 

scheme of natural regeneration, can they cut the mature spruce 
and balsam and be sure of satisfactory reproduction of the same 

species? The hardwoods, save at heavy initial sacrifice of coni- 

fers which are ready for the axe, will usurp the ground and en- 

tirely prevent the desired reproduction, or suppress it if it starts. 

The logical solution and the one which is becoming more feasible 

with the increasing demands for hardwood, is to cut practically 

clean and replant. For a company which cuts over from one to 

three thousand acres a year, it is perfectly feasible to operate a 
nursery and plant as fast as the cutting proceeds, thereby saving 

time and securing a solid uniform forest of even age classes. 

The mining companies and railroads are taking steps to pro- 

tect themselves against a timber shortage and increasing prices, 

and while it is obvious that they must purchase and manage 

timberlands as a source of immediate supply, and give such pre- 

servative treatment to their timbers as is consistent with their use, 

few managers are so shortsighted as not to see the advisability 

of planting up all available waste lands, while some advocate buy- 
ing land for this purpose. Not only this, but it frequently happens 

that in the management of second growth hardwood, considerable 

planting must be done to fill up open areas, increase the density, 

and improve the composition. In the face of such a fungus dis- 

ease as the “chestnut blight (Diaporthe parasitica), which is 

now spreading rapidly over the East, practically a clean cut must 

be made in infected chestnut stands and the ground planted up 

to sore resistant species. 

Economic considerations are, of course, the prime factors in 

determining policy as well as methods. In the case of forest 

planting an estimate of returns is not possible unless all the local 
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factors are known and considered, and even then the uncertainty 

as to future values reduces all estimates to an approximation. It 

is certain, however, that with the fire danger eliminated, forest 

planting or seeding under reasonable conditions will be a profit- 

able undertaking and make land productive which, unless forested 
artificially, would give little or no return. 

To the farmers, particularly in the Middle West, forest plant- 
ing is an economic necessity and is the only way they can profit- 
ably utilize their waste land and produce the posts, fuelwood, 

lumber, etc., always needed on the farm. So great has been the 

development along this line that in Nebraska alone there are, ac- 
cording to the returns of the assessors, 286,000 acres of planted 

timber. It is from some of these Middle Western plantations 

that some of the best statements of yield are derived, and we find 

that practically every well-cared-for plantation has given returns 

in excess of what could be obtained from agricultural crops on the 
same or similar land. For example, we find hardy catalpa plan- 

tations giving gross returns of from $207 to $283 per acre in 

from 15 to 20 years, while one 14 year old catalpa plantation gave 

a net annual income of $8.69 per acre at 5 per cent. compound 

interest from fence posts alone. A black walnut plantation has 

been made to produce over 3,000 cubic feet of wood in 34 years, 

giving an average net annual income at 5 per cent. compound in- 

terest of $3.97 per acre from thinnings, prior to the maturity of 

the stand. Other species yield returns of greater or less value in 

accordance with the commercial value of the timber and the con- 

dition of the plantation. In New England there are fairly ac- 

curate data regarding the returns from white pine plantations, 

showing that 40 year old plantations can be expected to give a 

net profit of over $100 per acre, and this is on land which is prac- 

tically waste and where in many instances natural reproduction 
would not occur for generations. 

The wood-consuming corporations owning large areas of waste 

lands can easily figure very satisfactory returns if such land is 

devoted to forest production of even the slower growing species. 
For instance, if a railroad company plants red oak for ties on 

land valued at $10 per acre, computes interest at 44 per cent. 

compounded annually, and the crop matures in 40 years, we have 

the following: 
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Cast of land at, $10; at-474%) for forty years, 24.55 203 Seca es $58 16 
Cost of plant material and planting $10, at 444% for forty years,.. 58 16 
Taxes 3 cents per annum at 444% for forty years, .............. B25 
Management and protection, 15 cents at 444% for forty years, .. 16 05 
Cost of sawing and hewing 400 ties at 10 cents, ................ 40 00 
Cost ob halinerAoo tiesrat Sacents,. as... sles <i osteo eee eae 20 00 

$195 58 

By the above estimate the initial investment of $20, together 

with the annual recurring charges for taxes, management, and 

protection would pay compound interest charges of 44 per cent. 

per annum, and in addition, at the end of the period 400 ties 

would be produced per acre, at a cost of 48 cents each, which is 

less than the market price of such ties to-day. Many railroad 

and mining companies already own thousands of acres of waste 

land which they must hold in any event, so that the value of the 

land need not always be considered. If we deduct $58.16 from 

the above, which would be the value of $10 land at the end of 40 

years, at 44 per cent interest, the ties would cost 35 cents apiece 

instead of 48 cents. Moreover, there would be returns from 

thinnings, which have not been included. Again, where special 

classes of material are desired, more rapid growing species can 

be used. For instance, mining companies could safely plant Eu- 

ropean larch and black locust, with the expectation of cutting it 

for mine props and mine ties in 15 or 20 years, while railroad 

companies could produce posts from the same species in even less 

time. A railroad company, by planting a mixture of oak and 

black locust, in the proportion of one locust to three of oak, 

should be able to remove the locust in the form of thinnings in 

12 to I5 years, and thus secure not less than 200 posts, which, at 

- the low valuation of 30 cents each, would give a gross return of 

$60 per acre without materially reducing the income from the 

oak, which would be allowed to remain until it reached tie size. 

These same corporate wood-consumers often own second 

growth hardwood, or could easily acquire it at low cost. In its 

usual state, this second growth is made up of damaged and in- 

ferior species, as a result of fire and previous lumbering; yet 
much of the material can be utilized for extractwood, pulpwood,,. 

posts, mine ties, etc. It is practically impossible to cut over such 

land under any system which will give natural reproduction of 
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satisfactory density and composition, but if cut clean the returns 

in many cases will pay for replanting and a uniform stand will 

thus be procured which will assure a reasonable profit on the in- 
vestment. 

The actual cost of establishing forests by artificial means 

naturally varies greatly with the region, and with the facilities 

for growing and handling the plant material. The State of New 
York has established a low average of approximately $6 per acre, 

including all items, while from this the cost ranges to as high 

as $15 per acre. The actual cost of the newer Pennsylvania 

Railroad forest plantations, using purchased plant material en- 

tirely, has been about $12 per acre, but by growing the trees in 

their own nursery, which is an entirely feasible proposition for 

any large corporation, the cost will be reduced to about $8 per 

acre. Individuals are somewhat at the mercy of commercial 

nurserymen, but there is no reason why those contemplating 

extensive planting should not grow their own plant material. 

As evidence that the artificial reproduction of forests is finding 

quite general application in coordination with the other lines of 

forest work, we have only to mention the operations of the Santa 

Clara Lumber Company and the St. Regis Paper Company, in 

New York State, as well as of the New York State Forest Com- 

mission, which may fairly be claimed to be the result and heri- 

tage of the demonstration of the defunct Cornell College of 

Forestry; the Diamond Match Company, in New England, the 

Delaware & Hudson, the Pennsylvania, and the Santa Fe Rail- 

roads, the Cleveland-Cliffs Iron Company, and several coal and 

coke companies in Central and Western Pennsylvania. The 
National Government is also giving increased attention to this 

work, while several states, notably New York, Pennsylvania, 

New Jersey, Michigan, Ohio, Massachusetts, and Connecticut 

are planting extensively on state lands or aiding such work on 

private holdings. 

With the present trend of conditions as regards timber supply 

and future prices, it is quite certain that the field of artificial 

reproduction will greatly increase in scope and importance, and 

that the investment of capital in this field will be fully justified 

by the returns derivable from the forests thus established. In the 

- 
- 
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development of any extensive forest policy the judgment and 
recommendations of a trained forester must necessarily be fol- 
lowed if success is to be attained, and the definite lines of action 

in any case will be based largely on local conditions, so that 

the danger of going to extremes in any particular system of man- 

agement should become less as more foresters become available. 



SUGGESTIONS FOR THE HANDLING OF PULPWOOD 
LANDS IN EASTERN CANADA.* 

REGINALD R. BRADLEY. 

Though it is only in recent years that spruce has come into 

general use in the manufacture of paper, yet the pulpwood in- 

dustry has already reached such enormous proportions, that it 

bids fair to soon monopolize the annual cut of spruce logs. In 

consequence of the value given low grade material through this 

development, a very natural and wide spread apprehension has 

arisen, that our spruce forests may be swept clean in the sharp 

and ever-increasing competition for pulp-wood. The consequent 

timber famine and other disastrous results of such a develop- 

ment have been enlarged upon in recent literature throughout 

the country. Such a result while possible is far from being 
inevitable however. It is within the reach of any lumber com- 

pany to introduce a few changes into its woodswork which will 

not only postpone a timber famine indefinitely over its holdings, 

but will insure a more or less adequate supply of pulpwood so 

long as forest fires are avoided. The pulp and paper companies 
are waking up to this fact, and some of the largest, notably the 

International Paper Company are already taking active steps to 

develope a policy which will insure a perpetual rotation of wood 

crops over their holdings in this country. The intensive culti- 

vation to which European forests are subjected cannot be applied 

under present conditions in Canada; but there are some meas- 

ures, nevertheless, which may be adopted, and which will accom- 

plish in part the principal aims of scientific forestry, at very 

little additional cost over present logging methods. 

The pulpwood industry in particular is peculiarly adapted to 

the application of conservative methods of lumbering. The 

reason for this is two-fold: in the first place owing to the low 
grade material which has a value in the pulpmill much waste 

inevitable in logging for deal may be avoided while small stuff 
surrounding barrens, or which should be cut out elsewhere for 

silvicultural reasons can be utilized. Secondly, the immense cost 

* Read before the Canadian Forestry Association. Montreal, 1908. 

- 
Cd 
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of pulp and paper plants requires a regular annual supply of 
pulpwood over a very long term of years, in order to make the 
original investment pay. 

This steady supply can only be insured in perpetuity through 

careful and systematic forest management. 

An attempt will be made to outline in a general way, a few 

of the features that seem indispensable in the conservative man- 

agement of spruce forests in Eastern Canada, with some discus- 

sion of the respective duties of the Government and the lumber- 

man in this connection. These suggestions are based on some 

practical experience in connection with the woodswork of the 

Miramichi Lumber Co., a branch of the International Paper Co., 
operating in New Brunswick. 

Annual Cut. A company that undertakes to handle its timber 

lands conservatively, must at once settle what amount of material 

can be annually removed without detriment to the capital stock, 
as it may be called, of the forest. 

The annual cut should approximate closely to the annual in- 

crement of growth. To obtain exact figures on this question 

is impossible without a vast initial expense, and even then they 

may be far astray. The method adopted by the Miramichi 

Lumber Company appears sound under the conditions found over 

its holdings, and the principles involved will doubtless hold true 

for most of the spruce lands in Eastern Canada. When the 

Company became established in New Brunswick careful though 

rapid cruising was carried on over the whole tract by old woods- 

men. The history of each block was overhauled as far as 
possible, and from these sources, a rough estimate was arrived 

at, of what might be removed annually over a long term of 

years without crippling the growing stock. These figures were 

used as a basis to determine the annual cut. 

During the summer months each year, those localities which 

are to be worked within the next few years, are blocked into 

square miles. The blocking is followed by close and careful 

cruising which determines above all else the best treatment to 

be accorded to the different forest types in each locality. This 

depends to a certain extent on the rate of growth in that locality 

but also on several other conditions which are considered later 

on. Having settled this matter, the cruiser estimates as closely 
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as possibie the total amount ready for the axe in that locality, 

and also the amount that can be removed most profitably each 
year. Enough camps are put in every fall in different localities, 

to bring the total cut each season up to the estimate of what the 

holdings will stand. 
As the years pass, more comprehensive and thorough informa- 

tion will be acquired, and the annual cut which the ground can 
furnish will be more and more accurately determined. In the 

meantime if proper care is exercised to accord to each forest 

type the treatment that seems best adapted to produce the most 

timber in the long run very few irreparable mistakes will occur. 
Cruising and Mapping. A well organized force of trained 

cruisers is essential to a company operating on a large scale 

and undertaking to handle its work conservatively. Such men 

are hard to obtain at the present time. They must not only be . 
practiced woodsmen but must be quick to see the value of new 

ideas and ingenious in adapting them to the woodswork. Under 

present conditions a company can probably do no better than 

employ a scientific forester who is also a thorough woodsman 

and place him in charge of all the cruising and cutting work. 

Then, as more men are wanted they can be promoted from among 

the woodsmen or taken from the forestry schools and trained 

under the forester in charge. Until such a force is developed, 

very little can be done in the way of conservative lumbering. 
The duties of the head cruiser or forester are various. He 

estimates lumber, plans logging operations, sizes up the capacity 

of the different streams, etc., and above all he settles the best 

treatment to be accorded the different forest types in each locality. 

During the cutting season he has full charge over jobbers and 

foremen. He instructs them how to handle the cutting over 

their working circle and sees that all regulations are properly 
fulfilled. Good maps are essential to economic and thorough 

work. ‘The Miramichi Lumber Company blocks its ground into 
square miles and this system has been found very satisfactory. 

It enables full and systematic notes to be kept of all parts of 

the tract. Two men working together and pacing for distance, 
and using compass and barometer obtain the material for con- 

tour lines while cruising the block. Again the block lines are 

of vast assistance in confining the logging operations to certain 

localities until they are properly cleaned. 
- 

- 
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Economy in Logging Methods. All unnecessary waste should 

be avoided in logging operations. Saws should be substituted 

for axes in log making. ‘Trees should be cut no higher than the 

swelling of the root, and hence logging after the deep snow has 

come should be avoided. All trees should be taken as far into 

the tops as they can be profitably handled. All dry standing 

trees, and dead and down timber if partially sound, should be 

removed, and no lodged trees or merchantable culls in the main 

woods should be left standing by the swamping crews as they 

will be more economically handled by the yarding men. Im- 
mediately after a fire, camps should be put in to remove all burnt 

material of any value before it become badly wind thrown, or 

is attacked by insects and fungi. In these and in many other 

ways, a great deal of unnecessary waste may be avoided. 

Provisions to insure future crops. Natural regeneration is so 

good in New Brunswick, and the spruce tree bears seed so 

early in life, that special precautions to secure regeneration are 

seldom necessary. When for any reason it seems best to make 

a clean sweep of all merchantable trees over an area, seed trees 

should be left. Windfirm bunches or groups, especially if pro- 

tected by a few hardwoods, will answer the purpose best. If 

they are not wind-firm a blow-down is inevitable, hence very 

careful selection is necessary. 
The system in most common use here is that of cutting down 

to a minimum diameter limit. This method is not only cheap 
and practicable, but by varying the diameter limit, each forest 

type will receive a treatment more or less suited to its require- 

ments. Only after a careful study of local conditions can the 

most suitable diameter limit be determined. The Miramichi 

Lumber Company uses a general diameter limit of 14 ins. breast 
high, but there are many exceptions to this rule controlled by 

local conditions. It is difficult to get these conditions on paper 

but the following classification will give an idea of the principles 

upon which the exceptions are based. 

A clean sweep of all merchantable trees is made 
(1) Where a blow-down after logging is feared e. g. on high 

exposed ridges, on steep slopes, and sometimes on heavy spruce 

flats on lower ground, having only a thin top soil with rock 

or marl subsoil. 
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(2) In the case of black spruce on wet or barren ground, 

where growth is very slow and trees seldom reach a large size: 

(3) Where the fire risk is great. 

In these cases only wind-firm bunches of spruce, if available, 
are left to secure regeneration. 

A diameter limit of 8, 9, or Io ins., varying with conditions, 

is selected after careful investigation: 

(1) In inaccesible localities where the cost of logging is 

great and where therefore logging operations should return as 

seldom as possible. 

(2) Where thinnings are indicated for silvicultural purposes. 

One or two points in regard to thinnings should be empha- 

sized. There is a difference of principle involved in thinning 

for pulp wood and in thinning for deal logs. In the latter case 

thinnings are conducted with a view to produce saw logs and 
therefore dominant trees are left standing; while in the former 

case on the other hand the idea is to obtain the greatest quantity 

of merchantable material in the long run off the tract. To accom- 
plish this it seems better to remove the dominant trees, letting 

sunlight and air into the younger growth, which will attain 

maturity very rapidly under such conditions. This system in- 

volves no expense for marking, and produces a large immediate 

financial return. 

Again, what is very important, it requires no special skill on 
the part of the woodsman to put through a successful operation. 

The remaining trees will be large enough to seed any open 

places before the next cutting. Thinnings are required where- 

ever the growth over an area is so heavy that the soil, air and 

light requirements of the individual trees are seriously interfered 

with. In the writer’s experience this occurs in spruce woods, 
most usually in the case of second growth on old burns or 

abandoned farms. Yet there are many thousands of acres of 

forest lands in New Brunswick, of what may be called old 

growth, of just this character apparently, yet caused in part by 

crowded conditions, and in part by unsuitable soil conditions 

to allow a large sized growth. . 
Green woods in the neighborhood of burned lands and the 

so-called green islands within the burned areas should be very 

conservatively handled, so as to afford every opportunity for 
the burn to restock itself naturally. 

Cd 
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It is too costly as yet to proceed systematically to the removal 

of forest weeds (undesirable species of trees) over large areas, 
but undesirable species should be used in preference to spruce 

for all such work as skidding yards, road repairing, bridge and 
camp building, etc. Any spruce used for these purposes should, 

as far as possible, be taken for pulpwood, and the same is true 

of merchantable culls or crooked or otherwise defective trees. 

Care should be exercised to avoid harm to young growth, notably 

in felling trees, swamping and skidding. 

Trees should be divided into convenient lengths for handling 

and skidding should be done as much as possible, in such a 

manner—and it is nearly always possible with one horse—as to 

avoid cutting wide trails. 

Lack of Skilled Labor. No company need expect to intro- 

duce a fully developed system of conservative lumbering into 

its woodswork all at once. The woodsmen themselves—the 

jobbers and bosses who carry on the logging operations—can 

be brought to change their methods only by slow and patient 

work. ‘They must not be overcrowded with too many new ideas 

at the start. It is better to keep hammering away at a few ideas 

at a time, and get these thoroughly established before inaugurat- 
ing more radical changes. One difficulty lies in the fact that 

men who have chased up the cheapest logs available all their 

lives, fail to appreciate the value of what was formerly accounted 

waste material. Then they discount the future very heavily, 

and without close inspection pay little heed to those regulations 

that look to future returns. Contracts should be in writing 

and should contain all the details possible controlling their opera- 

tions. The cruisers should keep in close touch with the logging 

“operations explaining repeatedly, helping and checking up where 
necessary. Educative work, however, should be done on more 

thorough and systematic lines. A short series of lectures, setting 

forth as concisely and simply as possible some of the aims and 

methods of forestry might be delivered here and there through 
the country with excellent results. The value of educative work 

cannot be overestimated. 

Diameter Limit. From what has been said regarding diameter 

limits it will appear, that the customary limit set by the provincial 

government to regulate the cutting on Crown lands in order to 
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prevent the total exhaustion of forest resources is open to 

criticism. A general diameter limit in spruce woods will never 

prove satisfactory, and may result in greater loss on one side 

than it makes in saving on the other. Different localities require 
different treatment. While a minimum diameter limit for gen- 

eral use may be fixed at 14 ins. breast high, in some cases it 

pays best to sweep an area clean of all merchantable stuff. In 

other cases a diameter limit of 8, 9, or 10 ins., may yield more 

satisfactory results. ‘These questions can only be settled by 
thorough and skilful investigation on the ground. This must 
be clear to any one who has studied for example the result of 

judicious thinnings in second growth, or has seen the disastrous 

blow-downs that occur after cutting in some localities. Just 

what changes in cutting regulations are necessary to over- 

come this difficulty is not quite clear. Regulations can hardly 
be set forth on paper clearly enough to cover all cases, 

while on the other hand, the cost of supplying a sufficient number 
of experts to investigate each locality thoroughly, and fix the 
proper diameter limit for use there, would be very great. It 

seems as though a partial solution at least might be found 
through codperation between the government and the lumber- 
man. ‘The best interests of the government and of the country, 

are identical with those of a company, owning its own mills and 

operating for pulpwood. While adhering in the main to its 

present policy, the government might introduce a clause into its 

cutting regulations allowing those companies that show a clear 

intention of cutting conservatively, and back this up by employ- 

ing trained men, to handle each section of their holdings in the 

way that seems mutually best. A few trained men in the govern- 
ment’s service could exercise a general surveillance over the 
work of the different companies availing themselves of this 
clause. Where it is clear that advantage is being taken of this 

privilege for the sole purpose of stripping the berth clean, the 

privilege can be cancelled, penalties imposed, or the timber li- 

censes may be confiscated. 
Fire Protection. ‘The establishment of an effective fire pro- 

tective system is of course of the utmost importance in conserva- 

tive lumbering. Certainly it will never pay to sacrifice present 
gain in the expectation of future greater returns if the latter 
are to be swept away by fire. 

- 
co 
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This question has been fully discussed and will be only touched 
upon here. It must be emphasized that codperation between the 

government, the railroads, the lumbermen, and amongst the 

lumbermen themselves, is essential especially where timber land 
holdings are scattered. All dangerous localities should be thor- 

oughly policed during the dry months. A system of telephone 

lines, and of good portage roads will greatly facilitate the 

handling of fires. The lumberman can aid this work greatly 

by taking out all dead standing, and down merchantable timber, 

and by leaving only small tops and branches in the woods. * 

Planting. Some scheme of artificial regeneration seems neces- 

sary in New Brunswick over large burns or abandoned settle- 
ments. Small cleared areas with a few seed trees in the neigh- 

borhood will soon restock themselves naturally. Coniferous 

growth however advances very slowly over large clearings, and 

owing to its scattering distribution, will produce a very poor 

class of lumber. In such cases planting seems essential to a 
proper economy of resources. As yet lumbermen are hardly 

in a position to consider this matter seriously. There seems to be 

very little inducement to private interests to sink capital in such 
venture. Well timbered areas can be bought in New Brunswick 
for much less per acre than it will cost to plant up old burns. 

It is quite probable again that fire would sweep away the growing 

stock before it reaches maturity. Moreover, accurate information 

seems to be lacking in New Brunswick on the most suitable 

species for use under the conditions which exist there, the best 

system of planting and the probable cost of the undertaking. 

These objections, combined with the time element and the 
absence of perpetual lease on Crown lands would seem to place 

. this branch of forestry beyond the reach of the lumberman. 
In view of these considerations, and in view of the fact that 

such work is mainly for the benefit of posterity, it would seem 

that it must inevitably fall to the government for some years to 

come, if it is to be undertaken at all. 

Reserves. The necessity for an exhaustive survey of Crown 
lands and the establishment of forest reserves is well known 

and need not be dwelt upon. 

* The author should have stated that to reduce the fire danger, lop- 
ping of tops should be practiced, which can be done in most places for 
within Io cents per cord.—EprTor. 

14 
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Settlement over the main drainage areas should be very care- 

fully regulated, but it should be prohibited altogether on absolute 

forest soil. Settlers on new agricultural lands find their way 
there either through ignorance or for speculative purposes, and 

in either case no good will result from their presence. 

Special regulations to control cutting on forest reserves how- 

ever, are seldom necessary where the operators are practising 

conservative methods of lumbering. It is probable that a small 
woody growth over a drainage area will maintain an even stream 
flow equally well with a high forest. The small growth shades 

the ground, its root system holds the soil together, and prevents 

erosion, and an equal facility for subsoil drainage is afforded. 
If each type of growth receives the treatment best adapted to 
produce the greatest amount of timber in the long run, the stream 

flow will regulate itself naturally and satisfactorily. Fire and 
the settler are the prime causes of soil erosion and spring floods— 

not the lumberman. 
The system, if it can be called a system, of practical forestry 

which has been outlined in this paper is substantially that which 

is being evolved by the Miramichi Lumber Company. It is far 
from approaching any European idea of forest management but 

it promises to secure results at practically no cost to the lum- 

berman over present logging methods. A great deal of material 
which was formerly wasted is now being utilized while a sub- 
stantial annual supply appears practically assured tn perpetuity 

so long as fire is avoided. Some attention is also being given 

to the silvicultural requirements of different localities. 

It may be safely asserted that the holdings of the Miramichi 

Lumber Company have increased in value from 50 to 100 per 

cent. since the company began this application of practical forestry 

to its woodswork. 



THE RESULTS OF SYSTEMATIC FOREST MANAGE- 
MENT. 

B. E. FERNow. 

“When the American people do go after anything they get 
results in five years which it would take the Europeans twenty 

years to achieve.” 

The enthusiastic patriotism which leads to this attitude towards 

forcing success, and which in many directions is undoubtedly 
the keynote of American achievement promises in the case of 

forest management to be the very cause of failure. For in forest 
production time is such an important and unavoidable factor, that 

the youthful impatience for results which does not take count 

of this element cannot be gratified through forcing the issues. 

All the strenuous effort of our young foresters, to bring about 

a more rational forest treatment, laudable as it is, must be and 

will be finally tempered by patience and the recognition of the 

fact that time alone produces trees for the axe. 

Even American ingenuity will not find a substitute for time, 
and, if in our Southern States, thanks to their favorable growth 

conditions, results will be attained in a shorter time than would 

have been possible in Northern Europe or in the Northern States, 

this will not be the result of American methods, but of kind 

nature. Indeed, there are no silvicultural methods thinkable, 

the nature of which is entirely new; only the judgment as to 
their application under given conditions may vary. ‘ Economic 

conditions alone, varying from country to country and from time 

to time, may dictate the adoption of one method of silviculture 

rather than another, which latter silviculturally may be recognized 

as superior. 

For instance, the insistence of an “expert” of the Forest Ser- 

vice, lately testifying in court proceedings, that only one method, 
namely the selection forest, or none is applicable in the Adiron- 

dacks, could certainly not be justified on the ground that by its 

application the time element would be shortened, for even the 

most strenuous advocate of this old, and wherever possible, dis- 

carded, method will have to admit that its results, namely a 
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mature new crop—which is after all the whole object of forestry— 

are secured twenty or more years later by the selection method 

than can be had from other silvicultural methods. 

The final test of any method comes, indeed, to realization so 

late, that nobody in this country can as yet be prepared to swear 

to his method as the only proper one, and the experience of older 

countries having tested various methods for centuries, although 
under different economic, floral and partly climatic conditions, 

will still be a better guide for our judgment as to likely successes. 

It cannot be too strenuously insisted upon that silvicultural as 

well as financial success in forest management can be realized 

only after many years, namely when the new crop is nearing 

maturity, and that those who claim earlier success after an ex- 

perience of a lustrum or a decade, when only the results of 

logging can figure as profits, are merely asserting what they 
hope and believe, but what would not stand the test of actual 

business calculation. 

That forest management can and must in the long run be 

profitable, even if it involves a present apparently disproportion- 

ate outlay, say for planting, has been proved by European forest 

administrations in a striking measure, and we are enabled to 
use this experience in asserting similar results from similar 
methods for us, as an incentive for similar practice. 

The complete detail statistics published for the Prussian State 
forest administration for a period of now nearly 80 years furnish 
a most interesting exhibit of the development of such an adminis- 

tration. — 

The forest conditions in Prussia, as in Germany generally, at 
the end of the 18th and beginning of the 19th century were 

not unlike our own. Exploration rather than management was 

the rule; large areas burned and wasted; coppice and selection 

forest were practically all that was known of silviculture; a 

timber famine, as with us, was threatening, in the absence of 

means of transportation for supplies from distant undeveloped 

forest districts. ; 
The only way in which a transition from the generally prac- 

ticed, unregulated selection forest to a more rational, intensive 

method was possible with the ignorant personnel of underforesters 

was to formulate some easily intelligible rules for an improved 
. 
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natural regeneration. Planting at that time seemed to be, as 

with us, out of the question except here and there in special 

cases, aS on waste lands and for repair, when usually sowing 
was employed. Planting, indeed, did not become general until 

around 1840. 

In 1811, George Ludwig Hartig came to the head of the 
Prussian forest administration, and a new era began; the basis 

for the present organization and management was laid and sys- 

tematic improvement of conditions proceeded. 

The systematic booking of results since 1830 allows us to offer 

in one comprehensive picture or diagram an idea of how this 

forest management gradually improved conditions and at the 

same time became more and more profitable. 

In order to permit ready comparison and a conception of 

relationships in the various items of the account, the progressive 

results have been figured percentically with the conditions of 

1830 as basis, so that for each item its relative change can be 

compared with the change in every other item: parallelism and 
divergence of the lines indicating to the eye at once where 

conditions remained relatively the same, although perhaps abso- 

lutely changing or where variation in relationship occurred, and 

in which direction. Actual amounts have been inserted at the 

periodic intersection points, so that the diagram acts at once 

as a complete statistical statement. 

There is little need for explanation, except to point out and 

accentuate the items which show the actual results of good 

management as distinguished from results of mere economic 

change. 

In the first place change in wood values would at once sug- 

gest an explanation of the increase in net returns. But it ap- 

pears from the trend of the two curves of price increment and 

of net returns that at least in later years the latter have risen 

disproportionately to the rise in prices. The latter, being the 

average for all wood over 3 inches, i. e., excluding brush and root- 

wood, cut and piled in the woods, has, to be sure, trebled, but 

the income has been more than quintupled. Brush and root- 

wood, of the possibility of selling which there is so much made 

of by Americans in explaining the possibility of intensive prac- 

tices, cuts, indeed, a small figure, adding not more than I5 per 
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cent. to total cut, and in money returns probably occasions a 

deficit, which could possibly be reduced by burning the brush and 

leaving the roots in the ground, were the disposal of it to the poor 

population not considered preferable economically and silvicul- 

turally. 

Nor is the greater income due to a reduction of expenses, 
except in the last few years, for expense and gross revenue keep 

remarkably parallel. In other words, as income rose, the policy 

of continuous improvement was allowed to prevail and more in- 

tensive management was practised or prepared for by increased 

investment. This investment in later years took the shape of 

purchase of waste lands and reforestation. The increased forest 

area, therefore, not only entailed additional expense of several 

million dollars, but, being unproductive, has reduced the per 

acre statements in which the whole acreage is represented. 

The result, then, must be due mainly to increased cut and 

increased quality of the cut, both of which causes are plainly 

exhibited. The total cut of wood per acre not only has almost 

trebled, but what is more significant, the per cent. of workwood 
or saw timber has also trebled, that is to say, while in 1830 saw 
timber represented 4.5 cubic feet or 20 per cent. of the total 

cut, in 1904 there was harvested 29 cubic feet or 64 per cent. of 

this description. Of course here, too, an allowance must probably 

be made for change in standards, which permit to hold out as 

workwood what was formerly left to go into cordwood, but 

such allowance can represent only a small part of this change 

in timberwood per cent; the better production must in the main 

be credited to the management. 

There is one test which must be applied to guard against the 

possible charge of over-cutting, namely the age class distribution. 

This, in 1894, stood in the timber forest as follows: 

Age Class: Over 100 years. 81-100. 61-80. 41-60, 21-41. 1-20. Blanks. 

Percent of stands, 13 13 14 18 19) eto 4 

a satisfactory showing, which assures us that the principle of 

the sustained yield has dominated the management. The larger 

area of young age classes is accounted for by the recent reforesta- 

tion of over 200,000 acres of waste land. 

The conservative management is even more strikingly brought 
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out by stating the actual acreage of the age classes for the four 

prominent species, as appearing in the statistics for 1900, when 

the oldest age class had increased to nearly 16 per cent. 

Age Class: Over too. 81-100. 61-80. 41-60. 2I-40. I-20 
Thousand Acres. 

PING Neral slaav era 242.3 185.9 213.2 304. 272.2 200.9 
DEV Re A ae ae 35.2 14.5 17.5 19.3 22.3 B23 
IRecehnrege.sidins: 86.9 72.9 68.6 57.6 43.2 30.2 
3 en 12.6 25.8 482 678 80.9 75.6 

The most striking feature of the financial statements is the 
rapid rise of all items denoting improvement in the later years 

compared with those of the earlier period. 

This fact, that the final result is now beginning to improve at 

a more rapid rate is strikingly brought out by comparing outgo 

and income in the last 12 years separately. 

The value of this impressive lesson of a policy persistently fol- 

lowed for a century lies in the showing that the profits in 

forestry come in the distant future, that when dealing with mis- 

managed and abused woodlands, as with a delapidated house, 

additionz! investment is necessary to secure finally the result 

in constantly improving returns. 

It may be proper to add, that Prussia does not, and for a 

hundred years has not relied upon the selection forest as a 

desirable system of silviculture, the different cultural methods 
being represented in about the following proportions: 

.5 selection forest (30,000 acres), .6 composite, 1.7 coppice, 
97.2 timber forest. Although 65 per cent. of the 7 million 
acres is under a clearing system, the planting cost has remained 

below 13 cents per acre or 6 per cent. of the gross yield. This 
includes the cost of logging roads. It should be stated that most 

of the planting is done in the North German plain with Scotch 

Pine, which can be done probably more cheaply than any other 

planting. 



FORESTRY IN VERMONT. 

L. R. Jones. 

Sixty per cent. of Vermont’s acreage is either forest or wild 
land. Probably three-fourths of the entire area will in time be 
given over to tree culture. Most of this soil is naturally fer- 
tile and gives excellent crops of grass, potatoes, etc., but is too 
hilly or stony to permit of cultivation by improved machinery. 

On the other hand climate and soil combine to favor natural 
reforestation so that the hill farmers have come to regard pine 

and spruce “bushes” as their worst weeds. The rate of growth 

of such spruce is often surprising even to an experienced forester 

who has not seen the spruce where it is really at home, on the 
rich rocky foothills of the Green Mountains. 

The increasing value of timber and timber lands coupled with 

the increasing price of farm labor and therefore of cost of 

keeping many of these hillsides under tillage or grass culture has 

prepared Vermont farmers for their present interest in forestry. 

Whereas ten years or even five years ago practically no one 

in Vermont was interested in forestry methods, this is to-day 

a topic of absorbing interest at most farmers’ institutes. The 

leadership in arousing and directing popular sentiment has 

devolved upon the Forestry Association of Vermont, organized 

some five years ago. Through the recommendations of this 

association the legislatures have since passed fairly good forest fire 
laws, exempted planted lands from taxation for a period of years, 
made a member of the State Board of Agriculture State Forestry 

Commissioner charged with the enforcement of these laws, and 
appropriated $500 annually for five years for the State Nursery. 

This is placed under the management of the botanical depart- 

ment of the Vermont Experiment Station and is to grow and 

sell at cost seedlings of forest trees for planting in the State. 

Mr. C. R. Pettis, New York State Forester-in charge of the 

Adirondack nurseries, has acted as consulting forester in develop- 

ing nursery methods and much of our success has been due to 
his skill and zeal. Of course but little could be done the first 
two years. - Thanks to the generosity of the New York state 
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forestry department we were enabled to secure and distribute 

some seedlings of White Pine in 1907. In 1908 more pine 

and locusts were sent out. Both years requests were far in 

excess of the supply available in the State Nursery so that no 

order for over 1,coo of any kind of tree was accepted in 1908. 

The management turned all of the excess orders over to com- 

mercial nursery firms. This was an interesting outcome in view 

of the fact that certain nursery firms and one journal criticized 
the Vermont law at first on the ground that it would interfere 

with private enterprise. As a matter of fact there was, previous 

to 1907, almost no trade in Vermont along this line except with 

a few proprietors of estates held as summer residences. The 

State Nursery has not affected this trade of course It is well 
within bounds to say that of the interest developed as a result 

the State Nursery has stimulated tenfold the retail sales of com- 

mercial nurserymen to farmers and lumbermen. Most of the 

seedlings handled are White Pine, although the following are 

grown and sold in lesser amounts: Red Pine, Scotch Pine, 

Western Yellow Pine, (a few for trial), Arbor vitae, European 

Larch, Norway Spruce and Locusts. The Locusts are for small 

plantations to supply posts. 

In addition to handling nursery seedlings, the State Nursery 

has advised and encouraged transplanting of native White Pine 
seedlings, and a number of parties report good results at small 

cost. A number of individuals under our advice collected pine 

seed last autumn either for their own use or for sale and the 

State Nursery sold pine and other seeds. In this way numerous 

home nurseries have been started and the results so far as 

reported are fairly encouraging. In the State Nursery and in 

these private nurseries broadcast sowing is preferred aiming to 

secure so dense a stand as fully to occupy the soil. 

The management prefer to send the pine seedlings directly 

from the seed beds when two years old. The receiver is advised 
that if conditions are favorable he may plant these 2-year-olds 

directly in the field. Otherwise he may transplant to rows in 

garden beds and hold there one or more years. It has been 

learned that allowing for the inexperience of the average planter 

he is surer to succeed if he can transplant directly from his own 

nursery row to the field thus avoiding possible delays and mis- 
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handling. Shipment of 2 or 3 year old seedlings from seed 

bed directly to the planter also saves a large item of cost to him. 

All these developments to date have been on a modest scale 

and the results are to be estimated qualitatively rather than quan- 
titatively. A healthy public interest in forestry has been aroused. 

The administration to date has been kept absolutely out of 
politics. In a conference of the Governor with the officers of 

the Vermont Forestry Association and other influential men 
last month it was decided that recommendation be made to the 

State legislature this autumn to appropriate a sufficient sum to 

employ an expert State Forester, to enlarge the State Nursery 
and to begin the acquisition of State forest lands. We believe 
that a sound development along those lines is assured. 



A NEW USE OF WASTE PRODUCTS. 

The Paper Board Products Company, operating in the Adiron- 

dacks, in cooperation with C. W. Roberts of Lockport, has 

developed a process of utilizing waste products of the sawmill 

and rossing mill for the manufacture of an excellent pulpboard. 

Mr. Ferris D. Meigs, Manager of the Company, writes regarding 
this important invention as follows: 

“T have felt for years that anything which produced a ser- 

viceable article from a waste wood material was the essence 

of forestry in its truest sense, for the demands upon the stand- 

ing trees would be reduced by a corresponding amount. And 

therefore it troubled me to see these great iron burners at all 

the saw mills, reducing to ashes so much that might be used, 

if only a way could be found. And I protested successfully for 

years against the erection of a burner at our mill, until a process 

could be invented to use the shavings, bark and sawdust, the 
surplus after providing our plant with steam power. 

“After long experimenting, and by the help of Mr. C. W. 

Roberts of Lockport, we devised a process of reducing this waste 

into a pulp and then treating this pulp so as to produce a pulp 

board, suitable for many markets. I enclose a sample which 

shows the general product, though this product may be varied 

in many ways by varying the process slightly. 

“Tn general this product can be used by any manufacturer who 

uses a heavy pulp board; among them are wagon makers, tex- 

tile manufacturers (for cloth boards), box makers for large, 

bulky, light merchandise, book binders, trunk makers, etc., and 

in addition this pulp may be used for many specialities. When 

properly treated it is an excellent building material, a substi- 

tute for thin siding and an excellent roofing. But most of our 

energy has been put into the perfecting of the process and we 

are only beginning to place it on the market or look for sales. 

“The process, in brief, is as follows: The waste rossings, shav- 
ings, bark and wood alike, sawdust, and all other wastes are 

reduced by cutting to small slivers, then cooked under steam 
pressure, then by attrition in a machine reduced, refined, and 
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ground by stones, and finally run through a screen into a wet 

machine into sheets of required size, then steam dried, ca- 

lendered and cut to size. The process is patented and there is 

an application pending to cover the product. 

“The cost is low, and the process, as you will note, is purely 
mechanical, no chemicals entering into the manufacture, and, 

where water power is available, it can be made at a cost which 

gives a fine return for labor cost and interest on plant. The 

plant is not extensive and the necessary power very small in 

comparison with any other process for making pulp from wood. 

Steam is necessary, but may be produced from the waste itself.” 
It may be of interest to add here the following remarks on 

another matter by Mr. Meigs: 

“As to our tree planting, which, too, is a departure for a lum- 

berman, I believe we are the first in this State to plant trees of 

our own raising. We started a few seed beds three years ago, 

in a modest way, to see what could be done. We had good 

success in raising nursery stock from these seed, and each year 

we have added to our seedbeds, until we have about fifty beds 

in this our third year. We have planted on our lands, in terri- 

tory lumbered for hard and soft wood, but not denuded, twenty- 

five thousand trees this year, our first planting, and have trans- 

planted into beds forty-five thousand more. This is a small 

and modest beginning, but one of interest to us all, and at a 

small expense. We hope that other forest land owners may 

become interested, and may do far more in this line than we 

can. We believe in this work, and if everyone who has an 

opportunity will do their little, the great interest aroused will 

be for the greatest good of the coming generations. All we 

claim is that it shows our interest in this great subject in a 

practical way. 

“Our taking this matter up was partly due to the demonstration 

in this direction by the Cornell State College of Forestry.” 

In this connection we may also refer to another use of mill 
waste which has been for some time developed in Germany and 

perhaps some other countries, namely, as wood flour, a material 

of which considerable quantities are imported into the United 

States. The sawdust is simply ground between millstones and 
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the resulting fine mealy material is sold for the manufacture of 
dynamite as an absorbent of the nitroglycerin, and for the manu- 

facture of linoleum and other floor covers, blotting paper, etc. 

It is shipped in bags or compressed bales and sold at from $7.50 

to $12.00 per ton in Europe and about $15 cif New York. One 

of the handlers of this material, Bernhard Lorenz, of Hamburg, 

is desirous of extending the export trade in this material, which 

it should be possible to manufacture cheaply at home. 



MECHANICAL TIMBER ESTIMATOR. 

A very simple, readily intelligible principle has been used to 
construct a device for estimating the number of 16 foot logs in 
a tree. The accompanying cut explains it readily: a sighting 

tube, attached to a graduated semi-circle, weighted so as to swing 

freely but come to a perpendicular; the graduation made so that 

the number of logs can be read off directly, if standing 30 paces 
from the tree. It would, of course, be possible to make any 

other length of logs by changing either distance or graduation. 

The same objection which exists against all hypsometers that 
need to be used at a given distance from the object when a clear 
sight may not be obtainable, may be made against this instru- 

ment. 

In the tall timbers of the Pacific coast this device is undoubtedly 

useful, while in the Eastern timber it might serve at least as a 

practice instrument to learn to estimate heights and log lengths. 
The instrument is patented and is for sale in heavy leather 

case with belt holder for $25, by the Mechanical Timber Es- 

timator Co., 1012 Lumber Exchange, Minneapolis, Minn. 

A simple attachment for measuring diameters at varying 

heights is now called for! 
B. E. F. 



ON THE COURSE OF PRICES IN FORESTRY. 

ERNEST BRUNCKEN. 

The question of prices is admittedly of fundamental im- 

portance in all discussions of forest policy. Such problems as 

to whether private forestry, beyond mere conservative lumber- 
ing, may be relied upon for the future wood supply of the world 

or whether we must rely principally on public management, and 

all the consequences following upon the decision, cannot be 
solved without thorough comprehension of wood prices. Al- 

though this is not denied by anybody, it is true that the price 

problem has never yet been thoroughly studied, either in this 

country or elsewhere. For reasons which need not be discussed 
here, neither professional economists nor writers on forestry 

have attacked the subject with much energy. 

The following article does not pretend to fill this long-felt 

want. It will merely make a beginning towards the working- 
out of a consistent theory of the course of prices of forest pro- 
ducts. 

The accepted economic formula for the creation of prices is 

simple enough: Price is formed by the interaction of supply and 

demand. It cannot be very much, or for long periods, remain 

either below or above the cost of production. For if the price 
of goods rises much above their cost, more people will employ 

themselves and their capital in producing them, and the supply 

will increase. If it falls below their cost, people will soon cease 

making them, and the supply will decrease. In either case, the 

price will tend towards the actual cost of production. 

But in this simple form the law of price formation is little 
more than an abstraction. It assumes that the goods can be 

produced in indefinite quantities, and that there is unrestricted 
competition among both producers and consumers. Besides, it 
takes no account of numerous other modifying forces, such as 

custom and the presence of motives other than the desire to 

buy in the cheapest and sell in the dearest market. In no branch 

of economics are these modifications of the simple law of supply 
and demand more important than in forestry. Especially three 
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factors must be considered before we can understand how prices 
of forest goods are formed, so that we are thereby enabled to 
make a more or less definite guess as to the tendency of prices 

in the future. These are: The difficulty of quickly responding 
to high prices by increased production; the almost unavoidable 

tendency towards direct and indirect governmental interference; 

and, resulting in part from the latter, in part from natural 

causes, a tendency towards more or less complete monopoly. 

All three of these modifying factors come into full play only 

when the extractive stage of forestry has passed over into the 
productive. By extractive forestry, I mean the mere harvest- 

ing of the natural supply, by productive, the application of labor 

and capital to the creation and regeneration of woodlands. 

The cost of producing a given article, including in the term 

every economic process from the inception of the enterprise 

to the moment when the final consumer purchases it, may be 

divided into two portions: its actual making, and its prepara- 
tion for market, transportation and delivery to the consumer. 

It is evident that in extractive forestry only the second portion is 

of importance. For nature herself has prepared the tree. All 

that man has to do is to cut it into suitable pieces and carry 

it off. When therefore the lumberman speaks of producing so 

many thousand feet of lumber, he means only that he has 

brought it to market. Almost the whole process is comprised 

in the one word of transportation. 

While in extractive forestry transportation constitutes the 

greater portion of the whole expense, it is also a very important 

part of the latter in productive forestry, and finally, transporta- 

tion is one of the points which furnish reasons why forestry 
has a tendency toward monopolization. Important as the ques- 

tion of transportation is, it yet seems hardly necessary to dwell 

at length on the conditions which make it so. They are well 

known to every forester. 
By determining the cost of bringing the product to market, 

transportation sets territorial bounds to the use of the various 

species of wood. It is on this account that there does not exist, 

for most species of timber, a single world-market, like that for 

wheat and other agricultural staples. The price of wheat at 

Liverpool is the basis on which the local prices of that com- 
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modity are determined. But aside from a few rare luxury 

woods, there is no lumber that can be found in all the markets 

of the world. Consequently, compared with wheat, lumber 

prices are more or less local prices. 

The manner in which competition takes place in the lumber 
market has many points of difference from the case of wheat. 
It is well understood that if the price of wheat rises beyond 
a certain point, consumption decreases because the people resort 

to other kinds of grain, especially rye. This competition of one 

species with another plays a still more important part in the 

lumber trade. Although, theoretically at least, each species has 

a use for which it is better fitted than any other, yet in case of 
necessity almost any species of wood will serve any ordinary 

purpose. For instance, while the conifers furnish the greater 

part of the building timber, and the hardwoods the material for 
furniture, yet one may build houses of oak and make furniture 
of pine, if the preferable material“is not at hand. Often a very 
small increase in price will bring the next best species into com- 

petition. I have never heard, in the case of wood, of that 

tenacity of custom which sometimes prevents the substitution 

of one grain for another, such as when in the rice-eating pro- 

vinces of India the people will starve rather than eat the un- 
familiar wheat. One of the reasons why wood-users are not 

so extremely conservative may be that each individual purchase 
of lumber, although it may recur but seldom, is apt to amount 

to a considerable sum. This leads to careful calculations. Thus 
the difference in price between two possible kinds of wood to 

be used for building a house may easily run up to several hun- 
dred dollars, and a saving will there seem important to a man 

who would readily overlook the differences in price between a 
loaf of wheat and one of rye bread. 

Instead of a world market, there are for wood a number of 

market districts, in each of which the course of prices is prac- 

tically the same, while it may differ widely from the contem- 

poraneous course in another district. These districts do not 

have the same extent for all kinds of wood. ‘The simpler the 

use for which any species is in demand, the narrower the market. 

Thus fuel wood is the most local, building timber less so, while 
the various kinds of industrial woods have the largest territory. 

15 
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Consequently, the greatest local differences in price occur in 

the former, the least in the later. For instance, the increase 

in the price of black walnut during the last twenty years, has 

been only about 28 per cent., that of white pine more than 

100 per cent., although both species are rapidly nearing extinc- 

tion, so far as the “first growth” supply is concerned. When 

we speak of different kinds of wood, one must not forget that 
there are not only different botanical species, but also within each 
species possibilities of different forms in which the lumber is 

used (as for instance sawn boards, round sticks or riven shingles. ) 

Finally, there are different grades of quality. The prices for 
each of these may differ, and each have a movement of its own. 

On the other hand, the opportunity for substitutions is thereby 

enhanced far beyond anything possible with agricultural 

products. If the kind of wood ordinarily used becomes too 

expensive, the consumer is often at liberty either to take the 
next poorer quality, or to employ an entirely different kind of 

wood, or finally, to dispense with wood altogether and substi- 

tute some other material. This is one of the forces tending to 
keep wood prices within reasonable limits, notwithstanding the 

circumscribed area from which ordinarily supplies may be 

drawn. 

The relatively local character of the market is but one of 
the reasons why wood prices tend to move at a high level. 

Another reason is the difficulty of quick response to increased 

demand. Here we come to a point where a great difference is 
found between the price history of extractively and productively 

obtained wood. 

As long as a considerable quantity of naturally grown timver 

is available, response to the increasing demand is relatively 

prompt. 

All that is necessary is to increase activity in cutting and 

marketing. The obstacles to this may be threefold: Lack of 
labor, lack of capital, inaccessibility. To this might be added 

government prohibition of too rapid exploitation. But where 

this is encountered the timber is really not available and does 

not come within our supposition. These three obstacles are, 

under modern conditions, rather easily overcome. A very slight 

increase in price will permit increased expenditure for making 
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bodies of timber accessible by road building and other improve- 
ments. Moreover, in a rapidly developing country, means of 
transportation outside of the forest usually improve very rapidly 

of themselves, during periods of increased demand for commo- 

dities. Consequently accessibility improves simultaneously with 

the increased demand, quite apart from any efforts of the lum- 

bermen themselves. Of capital there is now in all ordinary 
times a great amount constantly seeking investment, and it so 
easy to obtain credit for all legitimate enterprises that lack of 

means will rarely prevent the supply from increasing reasonably 

fast in response to rising demand. Labor scarcity is sometimes 
more difficult to overcome, as men are few in the new regions 

where the timber is situated, and the hard work in the woods 

is not attractive to unaccustomed hands from elsewhere. Still, 

I am not aware that excessive prices, over a large area and for 

a long period have ever been due to the inability of lumbermen 

to get enough laborers. 

As a consequence of this prompt reaction to increased demand, 

prices within a market district depending on extractive methods 

will often not rise very much, for a long time. There may even 

be falling prices, because of speculative cutting in anticipation 

of increased demands. Knowledge of the amount of timber 
available is usually very vague and therefore the supply is under- 

or over-estimated as it suits each person’s interest or mental 

habit. Where exploitation is carried on by numerous indepen- 

dent concerns, as is usually the case, each takes it vaguely for 

granted that when all its own timber is cut it will be able to 

purchase stumpage elsewhere. Thus it comes about that prices 

do not usually increase gradually as the stock of natural timber 

decreases, but remain substantially on the same level until it 
becomes apparent to all that the stock is nearly exhausted. Then 

there is a sudden rise, not merely to correspond to the decrease 

of stock, but even beyond that, because much of what remains 
will be held speculatively for a still further rise. This has been 

the exact course of events with White Pine, and to a less extent 

with other species. 

Quite different is the history of prices where wood is obtained 

by productive forestry. Here the most important fact is that 

it takes all the way from sixty to one hundred and twenty years 

> 
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or even longer to reproduce a harvested crop. Obviously this 

means that for any period which ordinarily business calculations 

take into account the supply is fixed. As productive forestry 

implies regular working plans, with definite felling budgets for 

each year, this fixity is still further emphasized. Of course, the 

annual supply is not absolutely unvarying. The cut never tallies 

exactly with the estimate, and no working plan is so rigid that 

the manager may not increase or decrease each annual cut some- 

what, in order to take advantage of temporary market conditions. 

Moreover, unforeseen circumstances, like storms and insect epi- 

demics, may necessitate fellings in excess of the plan. Finally, 

no forest is safe against premature cuttings under the stress of 

great emergencies. * But when all has been said, it is still true 

that cultivated wood supplies cannot be expanded and contracted 

according to the current demand, as those from wild forests can. 

This being so, one would naturally expect a continuous ad- 

vance of wood prices in all countries dependent on productive 
forestry. For even if the consumption per capita should remain 

stationary, the mere increase in population would create a greater 

demand, while the supply remains substantially the same.** 

Experience has shown this anticipation to be correct, for wood 
prices in the productively supplied countries of Europe have 

steadily risen (See Fernow, passim). In recent times this has 
been in the face of voluminous importations from extractive 

forests, made possible by the building of railways. During the 

hundred years or so before steam transportation, the threatening 

wood famine was a bugbear to all economists and statesmen. 
In fact, modern forestry had its rise in the endeavor to meet 

constantly increasing prices by greater production. 

The local narrowness of the market for most wood, and the 

spasmodic nature of the demand, complicate every attempt at 

*Thus, during the Seven Years’ War, Frederick the Great raised money 
by cutting down the forests of Saxony, which he held in military occupa- 
tion. In the time of the Revolution, many public forests of France were 
sold to be cut down. Again, during the Napoleonic invasion, many fine 
forests in Germany were devastated to fill empty exchequers. Private 
forests are still more liable to succumb to the necessities of their owners 
in financial embarrassment. In fact, this is one of the main arguments for 
public ownership. . 

**Within limits, this increase can be met, however, by the greater pro- 
ductivity of improved forestry methods. By this means the average cut 
per acre in Prussian state forests rose from 28 cubic feet in 1830 to 51.5 
in 1900. See Fernow, Economics of Forestry, page 124. 
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analyzing price history. Wood is not used daily in small amounts, 

as food products are; every final consumer requires large quan- 
tities at long intervals, as for instance once or twice in a life- 

time for house building. Almost alone in the case of fuel wood 

is there a continuous, fairly even demand from each individual 
consumer, If through insufficient transportation facilities the 

market is very local, there is hardly any competition by con- 

sumers because only once in a long time more than one person 

will require considerable quantities of timber at the same time. 

The price paid for wood under such circumstances is altogether 

independent of supply and demand, at least where all the woods 

are owned by the government or a single private individual. 

Since the railway has revolutionized transportation this condi- 

tion has become rare, but a hundred years ago, in Europe, it 
was rather the rule than the exception. In the United States, 

lumber was at that time most often cut on one’s own land or 

bought from a neighboring small proprietor, and sawed at a 

custom mill. But in the old country usually the forest belonged 

to a single local magnate, or to the government. Consequently 

the forest owner was able to fix his own price. This would have 

been an intolerable hardship to the consumer, if business had 

been conducted on purely commercial principles. In reality, 

however, the burden weighed more heavily on the owner than 

on the consumer, and was often a great hindrance to proper 

management. For either the price was kept down at a low cus- 

tomary rate by a feeling of obligation on the part of the owner, 

strictly enforced by public opinion. Or, much of the wood had 

to be furnished to holders of various easements and rights of 

common, either gratuitously or at rates fixed generations before 
and no longer proportionate to real values. Again, the price 

was frequently fixed with regard to the encouragement of local 
industries, and consequently often much below what might be 

reasonably demanded. This was according to the widely pre- 

valent ideas of mercantilism, which sought above all to foster 

the production of goods for export. Forestry, at that time, was 

rarely a business by itself, for lumber could not be exported. It 

was considered subsidiary to other industries, very much as is 

now often done, for quite different reasons, by manufacturers 

in the United States, who get raw material from their own wood- 
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lands. Thus on thousands of acres in many parts of Germany, 

the one object in view was to supply fuel and timbers for the 
neighboring mines. 

When in the beginning of the nineteenth century the ideas of 

Adam Smith spread on the continent, governments and private 

owners strove to rid themselves both of the servitudes and the 

customary low prices. It was declared an injustice to the rest 
of the community if a few favored persons received wood at 

prices below the real value, especially as these were mostly 

people who lived close to the woods and would therefore enjoy 

fairly low prices anyhow. ‘The abolition of servitudes and cus- 

toms, however, met with many difficulties, and in some places is 

not yet fully accomplished. But, generally speaking, the pro- 

duct of the cultivated forests of Central Europe is now sold with 

an attempt at obtaining effective competition, either at ,private 

sale, or more frequently, public auction. In the nature of things, 

competition is somewhat limited. In many, if not most cases, 
there is no sellers’ competition at all, at least so far as the 

cheaper woods are concerned. For very often the only seller 

in the neighborhood is the government or one large owner, while 

importation from a distance is feasible with high-priced assort- 

ments only. Nor are there usually very many bidders, because 

the saw-mill men, dealers and consumers living in the neighbor- 

hood are the only ones that can make use of the low-valued, 

bulky material. Even this limited competition is often restricted 

by secret combination among the buyers. To make competition 

more lively, different branches of the government service are 

sometimes set to bid against each other at the government’s own 
sales. Thus, the superintendent of the military barracks and the 
manager of a certain penal institution in Thuringia were some 
years ago, and perhaps still are, active competitors with each 

other and private bidders at the auctions of firewood in the 

neighboring government beech forests. 

The seller’s monopoly so commonly existing in forestry must 

of course tend to raise prices, while the limited number of pur- 

chasers has the opposite tendency. Between the two, it is not 

surprising if prices for the coarser kinds of wood show very great 

local variations. In the United States, the government has re- 

cently introduced the system of auctions in the national forests. 
- 
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As the practice is still new and the economic conditions in this 

period of rapid development constantly changing, one cannot 

yet say what results will follow in the long run. For the pres- 

ent, the bidding is often a mere formality, as frequently but a 

single concern is in a position to make profitable use of the 

timber. The bidder here does his own felling under the su- 

pervision of the forest authorities, while in Central Europe it is 

more common to sell the felled and prepared wood. In the 

United States, a large amount of timber is also given gratu- 

itously to settlers in or near the reserves. This is undoubtedly 

wise for the present. For, public opinion has always accorded 

to the settler the right to cut timber for his domestic use on the 

public lands, and in many cases this tacitly given privilege is 

essential to the development of the neighborhood. The danger 

is that, when this necessity has ceased, it will be difficult to stop 

a practice no longer justified by economic conditions. It is true 

that no legal easement to cut wood on government land can 

grow up by mere prescription, but the interested parties will 

probably try to secure their advantage by positive legislation 

as soon as the Forest Service tries to curtail it. 

The imperfect play of competition in the case of the coarser 

forms of wood gives way to a more successful one where the 

more highly valued assortments are concerned. The better 

erades of building timber and industrial woods can be sold with 

profit over a much wider territory, extending for a few of the 

most valuable species to an actual world-market. Here the ex- 

tractive comes into direct conflict with the productive supply, 

so that an analysis of the difference of price formation between 

_ the two becomes very difficult. The two principal countries of 
productive forestry, Germany and France, are evidently appre- 

hensive that their native production may be completely swamped 

by importations from the extractive or semi-extractive coun- 

tries. For they endeavor to keep up prices by protective tariffs, 

although their domestic production is admittedly insufficient to 

supply the demand. The proper arrangement of tariff scheduies 

is always a very complicated affair, and never more so than in 

the case of wood and timber, with the great variety of grades 

and forms, each differing in economic relations. The same 
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object as by a custom tariff is often sought through special man- 
ipulation of railway rates.* 

One of the ways in which productive methods effect prices 

differently from extractive forestry is by the very perfection of 

its methods. Under the latter, little attention is paid to setting 
apart each kind of timber to the use for which it is fittest. But 

in productive forestry this is a principal consideration. Its 

business would be unprofitable if, for instance, timber were cut 

prematurely because a special demand happened to exist for the 

young material, or if a species that might eventually bring a 

very high price were sold cheaply for an immediate, but inferior 

use. These things are done constantly by mere lumbermen. To 
illustrate: It is very common in the United States to see all the 

country surrounding a mine denuded to supply props for the 

latter. Every stick of timber, whether young or old, is cut be- 

cause the miners try to get their supply as close by as possible. 

Now, in the great German mining districts of Rhineland and 
Westphalia, the neighboring forests might possibly supply the 

whole demand for props. But they do not. Partly for financial, 

partly for silvicultural reasons, the management prefers to raise 

other sizes and grades besides mine props. In other words: 

They deliberately limit their own supply, and thereby cause a 

large importation from Eastern Germany and even foreign coun- 
tries, which would be quite impossible unless prices were high 

enough to pay heavy transportation charges. 

Enough has been said to show how wide the price current 
must differ under productive and extractive conditions. In the 

latter, periods of very abrupt and considerable rise must alter- 

nate with periods of substantially stable and even falling prices. 
For every time a new level has been reached, large bodies of 

natural timber become accessible, whose exploitation was there- 

for impossible on account of high transportation charges. Until 

the end of this new stock is clearly visible, the supply can very 

quickly respond to any increase in the demand, and thus prices 

are kept fairly stable. No such throwing of large quantities of 

timber upon the market is possible where productive methods 

prevail. Aside from a limited anticipation of fellings, that must 

*A monographic study of the influence of railway rates upon forestry 
would be a very praiseworthy undertaking. 

td 



Course of Prices in Forestry. 251 

sooner or later be made up by a restricted cut, there can be but 
a very gradual response to increasing demand. The amount of 
timber producible on a given area is almost fixed under existing 

conditions, and will be altogether fixed when silvicultural skill 

shall have attained its highest point. Consequently there must 

be a steady rise in prices, as long as the demand continues to 

increase. 

Thus far we have considered wood prices as if their course 

was quite independent of other commodities. But evidently 

this is not true. In various ways, the price of every other article 

of human consumption reacts upon forest products. The de- 

mand necessarily decreases or increases according to the move- 

ment of population, the development or decay of industry, and 

the general prosperity of the people. Different forms of wood 
are affected in different degrees. For instance, firewood is 

touched but little by the increased purchasing power of the con- 

sumers. Even during an industrial depression, people must keep 

warm, and cannot do much more when they are prosperous. But 

the building of a new house may usually be deferred till better 

times, and the purchase of luxurious furniture is thought of 

only when prosperity is at its height. 

The erection of a new factory, and still more the growth of 

a new industry in a new region, will usually create new demands 

upon the forest, be it only for packages, and consequently affect 

prices within the market district. Aside from the direct influence 

of the price of other commodities upon that of forest products 

by affecting the funds available for them, wood prices may also 

rise in sympathy with others, merely because producers and 

dealers are able to pocket larger profits than before. That is, 

during “flush times,” when there is a brisk demand for many 

commodities and prices generally tend upwards, lumber sellers 

will sometimes arbitrarily raise their rates, although the relation 
between supply-and demand does not justify it. They can do so 

successfully, partly because the consumers, being highly pros- 

perous, are less inclined to resent the raise and curtail consump- 

tion; partly because the specious plea of the lumber dealer is 
accepted that “everything is higher, so we must charge more 

too.” 
We have now found that both under extractive and productive 
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forestry the course of prices, notwithstanding many temporary 

set-backs, is upwards whenever fairly long periods are consid- 

ered together. We have further determined that mainly on ac- 
count of transportation difficulties there is for wood no world 

price upon which local prices are based, such as exists for wheat 

and other breadstuffs; but that there are a large number of 
market districts, the extent of which differs for the various forms 

of wood, being largest for the most expensive, smallest for the 

least valuable kinds. The price curve is different for the differ- 
ent forms and species, but practically all are upward, and finally, 

under extractive forestry the price curves present an alternation 

of rapidly rising with almost level periods, while under produc- 

tive management the curves assume a comparatively steady up- 

ward course, with but slight and irregular depressions. These 

theoretical conclusions are fully borne out by the data found in 

the publications containing price statistics.* 
Thus far, however, another side of our study has been entirely 

overlooked. The increase of price does not necessarily indicate 

an increase in the proportion of demand to supply. It may also 

be caused by the greater abundance of the money in which the 
price is expressed. Thus it is well understood that a fall in 

prices amounting to an economic revolution followed the open- 

ing of silver and gold mines in the New World, during the six- 

teenth century. Later discoveries of abundant gold and silver 

have brought about similar though less extensive changes. Ev- 

erybody is acquainted with the tremendous rise in prices usually 

experienced by countries afflicted with irredeemable paper money. 

It may be assumed that ever since the Middle Ages there has 

been a steady increase in the gold and silver possessed by human- 

ity, and probably this increase will continue for a long time. If 

the proportion of supply to demand in all commodities had re- 

mained precisely the same during this entire period, the whole 

increase of prices since the fifteenth century would have to be 

ascribed to this increase of gold and silver. But that propor- 

*Among these, some of the most important and-accessible are: Fernow, 
Economics of Forestry, passim; files of the Forestry Quarterly, American 
Lumberman, and other professional and trade publications; a recent cir- 
cular of the Forest Service, entitled “Wholesale lumber prices, 1886-1908.” 
For comparisons with prices of other commodities, see price bulletins of 
the U. S. Bureau of Labor. For German data, inter alia, Endres, Forst- 
politik. 
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tion has, of course, not remained the same, and one of the most 

difficult problems in economics is to determine the part which is 

played in price changes either by the play of supply and demand 

of commodities, or the change in the volume of the circulating 
money. 

If it should turn out that the apparent rise in the past is due 

merely to the increase in the amount of money, little consolatior 

could be drawn from such facts by one who hopes for continued 

rise of prices in order to facilitate the development of productive 

forestry in the United States and other new countries. For what 

foresters need is an increase in wood prices as compared with 

non-forestal commodities, while changes in the volume of money 

affect all goods alike, leaving the price relations between them 

as they are. Obviously, the way to find out is to compare the 

price movements of wood with those of a large number of non- 

forestal goods, each of which must first be thoroughly analyzed 

so as to eliminate the cause of price increase other than the in- 

crease of money. If after such elimination a price increase of 

the same proportion is found in all the goods compared, that is 

the amount to be ascribed to the increase of circulating money. 

Such a thorough investigation offers tremendous difficulties, be- 
cause price statistics are lacking, unreliable, or in such forms 

as to make comparison impracticable. Moreover the elimination 

of the other causes is a very difficult task. At any rate, the lim- 

its of this article preclude even an attempt. Until such investi- 

gations have been made, we must be content with more or less 

probable guesses. 

But apart from the increase of the precious metals, the known 

factors that in the nature of things cannot but bring about a rise 

are so considerable, that it would be very strange indeed if they 

should turn out to be ineffective. In the past, the difference be- 

tween the proportionate rise of forestal and agricultural goods 

has been considerable, while, if due mostly to the expansion of 
the precious metals, it would be insignificant. The periods of 

rapid increase do not correspond with the periods of variation 

in money supply. For instance, the time of generally falling 

prices, from 1873 to 1896, which, according to some economists 

at least, was due largely to a decrease in the circulation of 

precious metals, made no break in the upward tendency of wood. 
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Many other things could be mentioned to strengthen the as- 

sumption that by far the greater part of the price increase in 

the past is a real one. 

But all the causes which have brought about a real increase 

in wood prices in the past are still operating with undiminished 

force, making it highly probable that the rise will continue for 

a considerable period. Consequently we may assert that pro- 

ductive forestry in those parts of the earth where hitherto it has 

been unprofitable on account of low prices will not necessarily 

remain so, at least for that particular reason. 

Absorption Spectra accompanying Zederbaur’s article. 
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THE LIGHT REQUIREMENTS OF FOREST TREES 
AND THE METHODS OF MEASURING LIGHT.* 

Dr. C. ZEDERBAUR. 

Translated by R. Zon and B. T. BotsEn. 

[The importance of the subject matter of Dr. Zederbauer’s communica- 
tion, which was briefed in the Forestry QuARTERLY, vol. v, p. 414, will justify 
the printing in full of the translation of the author’s complete article. 

The article having been submitted to Prof. F. C. Clement, of the Uni- 
versity of Minnesota, for critical comment, the latter has deferred an 
argumentative expression of his opinion that “the paper is unconvincing 
from the theoretical and the experimental standpoint” until “his views 
have actually been put to test this summer,” the results of which tests 
will be ready for publication this fall. Mr. Zon in a letter commenting 
on the article points out that “one of Zederbauer’s fundamental errors lies 
in his assumption that all of the light which is intercepted by the crowns 
is absorbed by the leaves, thus ignoring the reflected light which may be 
of considerable importance.’’] 

One of the most important factors in the life of forest trees 

is sunlight or simply light. Silviculture, which is based on the 

study of the manner of life of different arborescent species, must 

deal with light first of all. It must determine its importance for 

different species as well as its relation to other factors; for in- 

stance, to the consumption and expenditure of water. The rec- 

ognition that light is of great importance to trees led a long time 

ago to the subdivision of trees into tolerant and intolerant species. 

Larch and Birch are extremely intolerant species, Beech and 

Fir extremely tolerant species. All others fall between these two 

_extremes. This classification has been obtained in a purely em- 

pirical way, and does not pretend to be accurate, but it has great 

practical value and is generally used. 

The attempt to determine exactly the relative position of each 

species with reference to the light requirements has led to meas- 
urements of light which seek to give mathematical expression 

to the light requirements. The best known method of measuring 

light is that of Bunsen Roscoe as simplified by Wiesner. It 

consists in exposing silverchloride paper to light until its colora- 

tion assumes some standard shade. The time required is then 

*Centralblatt f. d. gesammte Forstwesen. 8 und 9 Heft, 1907., pp. 325-330. 
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recorded. Wiesner, instead of a single standard of coloration, 

used ten, and in this way made it possible to shorten the time 

of observation. Since the silver chloride paper is affected only 

by active chemical rays from Frauenhofer’s line D to ultra 

violet, this method does not succeed in measuring the entire sun- 
light, but only its chemically active rays. 

This method, known as Wiesner’s method of light measure- 
ment, was used many times by Wiesner himself, and also by 

Linsbauer, Cieslar, Hesselmann, and others. 

When two years ago I took up a serious study of the mode of 

life of forest trees, I became convinced that the investigation 

of the light requirements of arborescent species is of the utmost 

importance. Although J. Wiesner by his method expressed in 

figures the light requirements of forest trees—on the basis of 

the amount of light consumed by them, and A. Cieslar has made 
extensive studies along this line,—-I doubted the accuracy of 

the method itself, and considered it necessary to verify it, and 

to carry on independent investigations of the light requirements 

of forest trees. I shall attempt to show the results which I ob- 

tained and the inadequacy of Wiesner’s method for such inves- 
tigations. 

In every attempt to investigate the light requirements of for- 

est trees two questions always come up; first, what kind of 

rays, and second, how many light rays do forest trees require? 
The order of the inquiry cannot be reversed, because the second 

question can be investigated only after the first is answered. 

Since sunlight is composed of rays of different wave length, 
it is possible that trees either absorb only certain rays or ab- 

sorb all of them equally. In the first case, only individual rays 

or groups of rays must be measured, while in the case of equal 

absorption of all rays only a single measurement is necessary. 

It is therefore clear that an investigation of the quality of the 

light absorbed must precede an investigation of the quantity, 

and that the most accurate measurement of light can be made 

only by taking into fullest consideration the qualitative compo- 

sition of the absorbed light. 

The determination of the quality of the rays has ech under- 
taken more than once. I refer to the numerous investigations 

of the absorption of chlorophyll in alcoholic solution as well as 
_ 
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in living green leaves. The results of spectroscopic investiga- 

tions of green leaves can also give an insight into the light re- 
quirements of the whole tree, since a leaf is a part of the tree 
crown. To be on the safe side, however, I have attempted to 

seek an answer to the first question, not in such (above men- 

tioned) investigations, but in the forest itself. Nevertheless, I 
consider it necessary to present briefly the results of the inves- 

tigations without attempting to review the entire literature on 

the subject. 

The investigations of Kraus, Engelman, Reinke and Timiria- 
zeff have established that chlorophyll in alcoholic solution, as 

well as in living green leaves, absorbs differently the rays com- 

posing the sunlight. Chlorophyll, like atmosphere, possesses 
a selective absorption. From figure I it is evident that chloro- 

phyll in alcoholic solution has the maximum absorption between 

Frauenhofer’s lines B and C in the red portion of the spectrum; 

that at F (blue) and at G and H the absorption is still fairly 

strong; and finally between C and D the absorption is extremely 

weak. (See figure on page 254.) 

1. Absorption bands of an alcoholic chlorophyll solution. 
2. Absorption spectrum of three superimposed green leaves (accord- 

ing to Reinke). 
6. Absorption spectra of light transmitted through the crowns: 
3. Pinus silvestris. 
4. Larix europaea. 
5. Picea excelsa. 
6. Fagus silvatica. 

The spectroscopic investigation of leaves, Fig. 2, shows a 

similar picture. Naturally the degree of absorption varies in 

different leaves, and according to the position of the leaves in 

the crown. ‘Thus, for instance, a beech leaf in full sunlight ab- 

sorbs more light than a leaf in the shade. 
If the parts of the tree crown, the leaves, have a selective 

power upon the sunlight, then the tree crown itself which is 

nothing but a more or less thick roof of the same leaves, must 

possess a similar, if not an identical, selective power upon the 

sun rays, as that of the leaves. But let us put aside this con- 

clusion and investigate the quality of the light under the tree 

crown with a spectroscope. It is obvious that the spectroscope 

must not be placed under an opening in the crown, but under a 

close canopy. The best results will be obtained in a uniformly 
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close stand, for instance, in a pure stand of beech or of pine, 

since in such stands only those rays reach the spectroscope which 

have actually passed through the crown. In an open stand the 

light which reaches the spectroscope consists not only of the 

transmitted light which comes from above through the crown, 

but also of the full light which comes in from the sides or from 

beneath. In this case, no accurate results can be obtained, since 

the light which is actually measured is not the light which comes 

through the crown from above, but a mixture of the unabsorbed 

part of the light which passed through the crown with the light 

which entered from below and from the sides. A uniform close 

canopy, on the other hand, even when the branches are as high 

as 30 feet above the ground, permits of accurate investigations 

of the light transmitted through the crowns, since there is no 

other light within the forest. 

During the last two years I have made numerous investiga- 

tions with Steeg’s hand-spectroscope in order to determine the 

qualitative composition of the light beneath the tree crowns, and 
I found first that crowns like leaves possess a selective power, 

and second, that the absorptive capacity varies with the different 

species. A beech stand, for instance, absorbs different rays from 

an oak or a pine stand. Common to ail species is the absorption 

between B and C in the red portion of the spectrum—the de- 

gree of this absorption will be shown in the investigations of 

quantity—further in the blue portion, approximately at line F, 

and in the violet portion beyond H. Some species absorb 

rather vigorously all the rays from F to H, while others let 

most of the indigo rays go through unabsorbed. It is charac- 

teristic, and at the same time speaks for the correctness of the 

observation, that species recognized as light-needing, such as 

pine and larch, absorb almost the same rays, viz: in the red, 

blue, and violet sections, as is shown* in Figs. 3 and 4, while 

the shade-enduring spruce and beech, as shown in Figs. 5 and 6, 

besides red and some orange rays, absorb vigorously all the 

rays from blue to ultra violet. Ash and oak, for instance, oc- 

cupy the intermediate position between the two ‘extremes and 

*These figures appearing in the original were mt considered necessary 

in this reproduction. 
- 
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let through unabsorbed a fairly large number of rays in the 

indigo section. 

While the different species show a preference for certain rays 

of the spectrum, still the arrangement of the species in the 

order of their light requirements can best be made not in ac- 

cordance with the quality of the rays absorbed by them, but in 

accordance with the quantity of the rays absorbed by them. 
The investigations of the quality of light absorbed by trees 

show that trees possess a selective power of absorption. They 

prefer red, blue, violet and indigo rays, and further, the different 

species have different requirements upon light. 

The results obtained demand that in investigating the quantity 

of light absorbed, the different portions of the spectrum should 

always be taken into consideration. The question is no longer 

how much light in general a given species absorbs, but how 

many red, blue, green, etc., rays it absorbs. 

To investigate the quantity of the rays absorbed, there must 

come into use such instruments as would make it possible to 

measure the different portions of the spectrum. Such instruments 

are to be found in spectroscopic photometers. For financial 

reasons I was compelled to work with a simple and cheap appa- 

ratus, which served only for the purpose of verifying the suit- 

ability of the method, but not for obtaining final figures. 

For the purpose I used Wingen’s light measure constructed 
by H. Kruss? which has a revolving scale (Vergleichsflache), 

a benzine lamp of I meter-candle-power, a green-red prism, 

and a capacity of 10 to 500 meter-candles. In addition I had 
another prism prepared with orange, yellow, blue, indigo, and 

violet colored glasses. I wish at the outset to call attention to 

two objections to the apparatus. First, the capacity of 500 
meter-candles is not sufficient; second, the glasses are not col- 

ored uniformly, with the exception of red. The first objection 

is easily overcome by using a light-measurer with greater range. 

As to the second, the preparation of uniformly colored glasses 

is as yet impossible. Neverthless, I present here some results of 

measurements. First of all, the measurements of the red rays, 

because on account of the uniformly colored glass they can claim 
greater accuracy. 

*This instrument may be obtained from A. Kruss, Hamburg. 
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In the experiment made on July 21, 1906, at 9 a. m. (at 
Purkersdorf near Vienna) under a clear sky, the following fig- 
ures were obtained for the different species, for the red rays, 

which went through unabsorbed. 

Picea excelsa (young), 10 units, 

Fagus silvatica (young), 10 units. 

Larix europaea (young), 125 units. 

On August 8, 1906, at 6 p. m., under a rather clouded sky (at 
Mariabrunn near Vienna). 

Picea excelsa (young), about 2 units. 

Pinus silvestris (young), 12 units. 

Larix europaea (young), II units. 
Quercus pedunculata (young), 10 units. 

In the open there were about 220 units. 

The quantity of red rays in the flame of a benzine lamp of the 

apparatus was taken for a unit. Thus the degree of absorption 

of red rays is very different in different species. Tolerant 

species absorb them nearly Io times more than intolerant species. 

How do the different species behave in regard to the absorp- 
tion of the other rays of the spectrum? In giving measurements 

of the other rays of the spectrum I may say that they are not 

entirely free from errors, but are otherwise comparable. 

Measurements on April 22, 1907, at 10 o’clock, under a partly 

clouded sky: 

Species. Unabsorbed Rays. 
Red. Orange. Yellow. Green. Blue. Indigo. Violet 

Abies alba: sss. 75 100 200 250 300 500+ 100 
Pinues silvestris, . 225 320 500 500+ 450— 500+-+ 300 

Measurements on June 14, 1907, between 3 and 4 p. m., under 

a cloudy sky at Mariabrunn: 

Species. Unabsorbed Rays. 
Red. Orange. Yellow. Green. Blue. Indigo. Violet 

Picea excelsa, .... 2 7 I2 100 40 200 100 
Pinus silvestris, .. 150 200 470 500+ 500+ 500++ 200 
Larix europaea, .. 50 80 go 258 200° 500 100 
Quercus pedunculata, 24 50 100.) 6100 3650S 250 50 

The number of rays of the corresponding color in the flame 

of the benzine lamp of the apparatus were taken as a unit. 

These measurements show a different absorption for the given 
Cod 
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species, not only in the red portion of the spectrum, but also in 

the other parts. 

If the other measurements not mentioned here are taken into 

account, it will appear that spruce, fir and beech, absorb much 

in the red and the blue to violet portions of the spectrum, while 

pine, larch, and birch absorb less than the tolerant species in the 

red, blue, and violet portions. Pine, for instance, lets through 

to the shaded spruce beneath it very little red light, but much 
blue and indigo, which the spruce uses. The measurements of 
light under the canopy of a pine or larch stand, and also beneath 

an over-shaded spruce or fir undergrowth are of especial inter- 

est, because they show how the undergrowth absorbs the blue, 

indigo, and violet rays which were let through unabsorbed by 

the pines or the larches. The light is sifted once more by the 

undergrowth and used to the utmost, thus producing a spec- 

trum deficient in red, blue, indigo and violet rays. 

At present, I am not yet in a position to give final results in 

regard to the light requirements of the different tree species. 

On the contrary, I claim merely to have found the right method. 
In this opinion I am supported by actual investigation with the 

spectroscope as well as with the photometer. As far as I have 

found in literature, Borggreve’ has already suggested that light 

in going through the leaf canopy changes partly its spectrum. 

To what extent this change takes place and how most of the 
rays in the different portions of the spectrum are absorbed, can 

be shown by measurements which take into consideration the 

quality of the light or the kind of rays transmitted, and de- 

termine their quantity or intensity in the different portions of 
the spectrum. This can be accomplished in two ways: First, 

by the aid of a photometer, which would permit the light to be 
measured at an unlimited distance; for instance, by Weber’s 

photometer, and the use of homogeneously colored glasses. This 
method, although very simple, is not free from errors, on account 

of the impossibility of getting uniformly colored glasses. Sec- 

ond, by the aid of a spectroscopic photometer. This method is 

also not free from errors for the same reason, and requires 

somewhat more time, but should be preferred on account of the 

accuracy of the measurements as compared with the results ob- 

*Die Holzzucht, p. 128. 
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tained by other methods. A spectroscopic photometer must be 

adapted for such measurements as do not present especial dif- 
ficulties. I hope in time to produce such an apparatus, as well 

as to contribute further results of the measurements. 
The investigations presented here show sufficiently the in- 

adequacy of the method, which attempts to measure the light 

requirements of trees by means of silver chloride paper. Since 

silver chloride paper is sensitive only to the chemical rays, this 

method tells absolutely nothing in regard to the absorption in 
the red portion of the spectrum—just the portion in which lies 

the maximum absorption. Further, since the different portions 

of the spectrum in its strongly refrangible part affect the silver 
chloride paper in different degrees, and since the different 

species absorb these rays in different degrees the measurements 
obtained by this method have no constant standard for compari- 

son. 

Simple, therefore, as this method with the silver chloride 

paper apparently is, according to the facts just given it is inade- 
quate for measuring light in the forest. 

DEDUCTIONS. 

Trees, like green leaves, exercise a selective absorption upon 

sunlight. 

The investigations of the light requirements of forest trees 
must take into account and measure the absorption in the differ- 

ent portions of the spectrum. 
The absorption is different in different species. 

Red rays are absorbed by all species, also blue and violet. In- 
digo and orange are absorbed chiefly by a few species like fir, 
spruce, beech. 

Red rays are absorbed in the greatest degree (maximum), 

green in the least (minimum), blue and violet are absorbed to a 

less degree than the red rays. Some species (spruce, fir, beech) 

also absorb strongly the blue, indigo, and violet rays. 



PRINCIPLES INVOLVED IN DETERMINING FOREST 
TYPES. 

RAPHAEL ZON. 

[This article is reprinted from Proceedings of the Society of American 
Foresters, 1906, vol. I, No. 3, with the permission of the author. Its 
suggestive value made it desirable to render it accessible to a wider circle 
of readers. ] 

A problem most peculiar to our forest conditions, and prom- 

ising, if properly solved, most productive results, is the problem 

of forest types. Whoever has studied forest conditions has had 

to recognize forest types; but few of us have approached the 

subject in such a broad and truly scientific manner as did Pro- 
fessor Graves in his “Practical Forestry in the Adirondacks.’ 

Forest types, as I shall attempt to show, are the corner stone 

of silvics, and there can be no real progress in our silvical studies 

until the question of forest types is settled. I can hope to con- 

tribute only a few suggestions to this all-important problem. 

A forest is not a mere aggregation of trees, just as a human 

society is not a mere aggregation of human beings; it is a com- 

plex body—a tree society, governed by laws distinct from those 

governing individual trees. Since silvics has for its object the 

study of the laws of this tree society, its position among natural 

sciences can, therefore, be justly compared to the position of 

sociology among humanitarian sciences. In 1891 a book entitled 

“Ecological Geography of Plants,’ by a Dane, Professor Warm- 
ing, outlined for the first time the principles of a new field of 
botanical investigation which has since become known as ecology. 

The subject of the new botanical discipline is not individual 

plant forms, but plant groups or plant societies. It describes 

the existing plant societies, as far as they can be divided into 

distinct groups with well-defined features, and endeavors to find 

the reasons that caused them to group together and the factors 

that made them assume their characteristic features; in other 

words, just what silviculturists have been trying to learn for 

1 Bulletin 26, Division of Forestry, U. S. Department of Agriculture, 
1899. 
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over a century regarding tree societies—forests. Silvics, deal- 
ing with tree societies alone is, properly speaking, only a branch 

of the much broader discipline—ecology, which deals with plant 

societies in general. In the past, under the pressure of their 

practical needs, the foresters were the only ones who tried to 
learn the peculiarities of trees as social beings; now their efforts 

coincide with those of many other investigators of plant life, and 
promise, therefore, to become of a more general scientific charac- 

ter. 

Tree societies, or forests, just like human societies, present a 

great variety of forms. As soon as you enter a forest, you read- 
ily find that it is seldom uniform over a large area. Even the 
pure longleaf pine forest, typical for its tiresome monotony, 

proves upon closer examination not entirely uniform. A little 

attention and you will discover stands differing from each other 

in density, age of the trees, or character of growth; and you 

soon come to realize how difficult it is to find even in such a uni- 

form forest two areas similar in every respect. Now the first 

step in any silvical study or attempt at forest management is to 

reduce the great variety of stands to a small number of types, 

each having characteristic features of its own and requiring a 

distinct treatment. The nearer we come to establishing natural 

types of forest growth, the deeper we penetrate into the true 
relationship existing between these types and the factors that 

produce them, and this is the most important contribution to 
silvics. 

The division of a forest into natural types of growth, how- 

ever, is not such a simple thing as it may appear at the first 

glance. Stands differ from each other in many respects; they 

may be pure or mixed, even-aged or irregular, dense or open, 
of seedling or sprout origin, etc. Which of these features justify 

the subdivision of the forest into types of growth? and what 

must we call a natural forest type? In order to answer these 

questions, we must analyze the factors that produce the great 

variety of conditions of forest growth and determine which of 

these factors are fundamental and permanent and-which are only 
secondary and temporary. When we attempt to trace to some 

definite causes the differences between stands composing a large 
forest we finally come to two main ones: first, external physical 
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conditions, such as climate, soil, moisture in the ground, 

topography, exposure, etc.; and second, interference by man, and 

natural accidents, such as fire, wind, and so on. Interference by 

man and natural accidents to the forest are principally respons- 

ible for the secondary, less-important differences in stands, like 

density, mode of origin (sprouts or seedlings), age, though they 

frequently lead to even a temporary change in the composition 

of the forest. It does not take very long to realize that segre- 

gating stands into types based on density, age, or mode of origin 

can not be justified, since such features are not permanent and 

can not be characteristic of any definite forest type.. Stands may 

differ radically from one another in character of growth and 

nevertheless have the same density or the same age, and vice 

versa; stands of different ages and density may at the same time 

exhibit the same character of growth. This is so evident that 

none of us has ever attempted to base the making of forest types 

on the age, density, or mode of origin of the stands. Another 

thing is the composition of the stands. As a matter of fact, most 

of our forest types are based on the prevalence of one or another 

species in the composition. Is composition a safe guide in es- 

tablishing forest types? We know, for instance, that after white 

pine or spruce forests are cut over and burned by fire, aspen, 

birch, cherry, and other hardwoods take their place. This occu- 

pation of the ground, however, is only temporary; eventually 

white pine and spruce reappear beneath the hardwoods and 

crowd them out, thus restoring the original type of growth. Such 
examples are very numerous. ‘Throughout the Catskills the 

original forest contained hemlock in large quantities, as can be 
learned from the history of the past lumbering in that section 

‘and the large hemlock trunks and rotten stumps still in great 

evidence throughout the forest. Now the main growth is mostly 

hardwoods of poor development, beneath which a most luxuriant 

and persistent. young growth of hemlock can often be noticed 
coming up. Many slopes in the White Mountains, where fine 
spruce forests grew originally, are now covered with northern 

hardwoods. Shall we class the aspen and white birch coming 
up after white pine, or the hardwoods coming up after hem- 

lock and spruce, as natural forest types, when we know that they 

are only transitory in character, and that eventually, if nature is 



266 Forestry Quarterly. 

left to herself, the original mother type will be restored on those 
situations, because the physical conditions favor it? A forester 

who mistakes such temporary forest growth for the original 

natural types, thus failing to understand the natural evolution of 

the forest, will always have nature against him in all his opera- 

tions, instead of being aided by her. He will open up the forest 

with the intention of getting reproduction of the standing hard- 
woods, and to his surprise he may find spruce or hemlock in- 

stead. His tables of future yield, prepared on the basis of pres- 

ent composition, will be an especial disappointment to him, be- 

cause with each new cutting the percentage of the temporary 
species will steadily decrease, being crowded out by the incom- 

ing original species much better suited to the situation, which 

were not taken into consideration at the time the tables of future 

yield were prepared. 

But leaving out such temporary changes in the composition 

of the forest which are traceable to the influence of man or fires, 

the prevalence of one or another species in the composition can 

not be relied upon for making natural forest types even in a vir- 

gin forest untouched by man. Who, for instance, would even 
for a moment, throw together in one type Adirondack spruce 

growing in the swamps, with spruce on the slopes though its 

percentage in both situations may be identically the same? The 
growth of the individual trees, and the development of the whole 

stand in two situations, is as radically different as if we had two 

entirely different species. The influence of man, wind, or fire 
may bring about a change in the density and other secondary 

features, and in extreme cases, even a temporary change in the 

composition of the forest; but if the fundamental physical con- 
ditions of growth remain unchanged thereby, the forest will in 

time return to its original type, conditioned by the external 

physical factors, just as a stretched string set to vibrating by 

a stroke of the finger returns sooner or later to its original po- 

sition, determined by the points at which its ends are fixed. The 

changes which are brought about in a forest by the interference 

of man or by accidents can not, therefore, serve as a basis for 
the establishment of fundamental forest types. However, since 

these changes must be reckoned with, often being of such a char- 

acter as to necessitate a special silvicultural treatment, we may 

_ 
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call them temporary, transitory, or derivative types, in distinction 

trom the fundamental forest types, which are the result of 

natural factors only. 

The physical conditions of the situation then are the main fac- 

tors which determine the whole character of a forest type. Of 

these physical factors, climate has undoubtedly a marked infiu- 

ence upon plant life, if we compare vegetation of different lati- 

tudes. Within the same climatic zone, however, many plants, 

and especially forest trees, are but little sensitive to small varia- 

tions in climate, and, all other conditions being equal, develop 

normally within the boundaries of the larger ranges of their 

horizontal geographical distribution. It is evident, therefore, 

that in even a large forest, covering a level or only hilly country, 

the difference in character of growth can not be ascribed to the 

direct influence of climate. Soil, moisture in the ground, and 

topography, to which in mountain countries must be added alti- 

tude and exposure, are the main factors which determine the 

character of forest growths in a forest region, and, therefore, 

must be accepted as the basis for the division of the forest into 

natural types of growth. A natural forest type then is an aggre- 

gation of stands which may differ from each other in age, 

density, and other secondary features, but have the same physical 

conditions of situation, soil, topography, exposure, etc. In a 

virgin forest the least variation in the physical conditions of a 

situation is followed by a change in the character of the forest 
growth, which is a mere function or expression of those physical 

conditions. The relationship between the physical conditions 

of the situation and the character of growth upon it is so con- 

stant and characteristic that by the given physical conditions of 

a situation, like soil, topography, and so on, one can describe the 

general character of its forest, the predominant species, habit of 

trees, reproduction, undergrowth, and vice versa, by a given 

type of forest, one can describe the physical conditions of growth, 

soil, situation, etc. 

If the subdivision of a forest into types of growth must be 

based not so much on the features of the stands as on the simi- 

larity in the external physical conditions of their situation, the 

first step in establishing forest types in any region is to divide 

the forest area according to its salient topographical features, 

Y 
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like river bottoms, slopes, and ridges, and then to further sub- 

divide it within a uniform topography according to soil, moisture 

in the ground, exposure, etc. In this classification the differ- 

ences in the character of forest growth must always be consid- 

ered, since only by going back and forth from the physical con- 

ditions of situation to the character of forest growth can the 

relationship between the two be determined. But it must not be 

forgotten that the forest growth may sometimes be only tem- 

porary, and, therefore, does not represent the kind of forest 

which, being particularly suited to the situation, would normally 

grow upon it. The importance of being able to distinguish be- 

tween a temporary and a fundamental type has already been 

pointed out; the means for distinguishing them are to be found 
in the physical conditions. If we discover stands widely differ- 

ing from each other in composition, though the physical condi- 

tions of their growth are seemingly the same, we may reasonably 

suspect that not all of them are the original forest growth. By 

learning the past history of each particular stand, or by com- 

paring it with unquestionably virgin stands under similar physi- 

cal conditions, there should be no difficulty in deciding which is 

the original forest type and which is the temporary one, pro- 

vided we did not overlook some actual differences in the physical 

conditions of their situation. 

Having accepted physical conditions of situation as the basis 

for dividing a forest into types, we must still find some criterion 

to guide us in deciding what differences in the physical condi- 

tions justify the establishment of two different types. Such a 

criterion is given in the reproduction of the forest. Only such 
differences in the physical conditions as are followed by differ- 

ences in reproduction justify the seggregation of stands into 

separate types. Of all the vital functions of the forest, reproduc- 

tion is the one in which the forester is most interested; the 

manner in which the forest reproduces itself, or can be repro- 

duced, is dictated by the very nature of the forest. We would 
undoubtedly fail utterly if we attempted, for instance, to force 

reproduction under the shelter of mother trees upon the longleaf 

pine forest, since the young longleaf pine seedlings demand di- 

rect sunlight for their development. One may travel miles and 

miles through the mature longleaf pine forests of Texas without 
ad 
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finding a single young, thrifty tree under the shade of the old 
longleaf pines, and come upon many of them in every opening. 

In the loblolly pine forest that has succeeded in establishing 

itself on the dry uplands, the young seedlings that appear in 

abundance almost every year in the fall and eariy spring all die 

during the summer from lack of moisture in the ground, while 

in the loblolly pine forest on the lower situations, where the 

water level is near the surface, there is always a good reproduc- 

tion. It stands to reason that the same method of reproduction 

can not be applied to both situations. The fact that loblolly 

pine on the dry uplands is capable of establishing itself on old 

fields, the soil of which has been made more retentive of moisture 

by cultivation, hints at the only method by which loblolly pine 
on such situations can be reproduced with reasonable certainty. 

I could bring many instances of this kind to show how differ- 

ences in the physical conditions of growth affect the method of 

natural reproduction of the forest. To secure reproduction of 

the forest is the most important silvicultural operation of the 

forester, and since forest types are silvicultural units, requiring 

distinct silvicultural treatment, the differences in the method of 

reproduction caused by a variation in the physical conditions is 

the most natural criterion for differentiating a forest into types. 

Moreover, every change in the physical conditions that will ne- 
cessitate another method of reproduction will at the same time 

affect the growth of the trees and all other features of the stand. 

A forest type is the result of a long struggle for existence be- 

tween different species, in which only those possessing the 

greatest vitality and a fitness for the physical conditions of situ- 

‘ation succeed, in occupying the ground and forming tree asso- 

ciations having a distinct physiognomy. One of the most import- 

ant characteristics of a forest type is its stability, its resistance 

to invasion by other plant forms. The closer the composition of 
the forest is in accord with the physical conditions of the situa- 

tion, the more resistant it is to dangers of all kinds, insects, snow, 

etc., the easier is its treatment, the greater results can be ob- 

tained from the application of one or another method of thinning, 

and the more certain is its reproduction. European foresters 

were at one time carried away with the idea of a pure forest, and 
later with the idea of a mixed forest, as a panacea for all dangers 
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to the forest and a guarantee of the success of all cultural opera- 

tions. We now know that only a forest growth which is per- 
fectly suited to the physical conditions of the situation proves 

resistant to all natural dangers that may threaten it, no matter 

whether it is pure or mixed. A forest type possessing the most 

valuable quality—stability—is, therefore, the ideal to which a 
forester must strive in regenerating and caring for his forest. 

In reproducing the cut-over forest, the forester must endeavor 

to obtain in the shortest possible time the original forest type; 

and since in the majority of our forests, as a result of cuttings 

made without regard to the silvical requirements of the species, 

the original type is mostly supplanted by a temporary growth, 

the principal aim in caring for cut-over areas is to restore the 

original forest type. After having established the relationship 

between a forest type and the physical conditions of situation, 

and having the picture of the forest type clearly in our mind, we 

can only bring back the original growth in places which have 

been deprived of forests for many years; in other words, we 

may have within a forest region types of situation which, if they 

were under timber, would bear a definite type of forest growth. 

Such types of situation become exceedingly helpful in reforest- 

ing waste or cut-over land. Knowing the type of forest growth 

which can be best supported by each type of situation within the 

forest region, there can be but little difficulty in deciding what 
species to plant on each type of situation. 

The study of the habits of our forest trees must be confined 

to definite forest types; we have no right to speak about the 

silvical features of spruce, white oak, or any other species in 

general, but only as members of definite forest types. The sil- 

vical features of spruce, white oak, or any other species in one 

forest type differ essentially from the same in another type. 

Often the difference between the individual trees of the same 

species growing in different forest types is actually greater than 

between two distinct species, as for instance in the case of spruce 

growing on the slopes and in the swamps of the Northern For- 

est. Loblolly and longleaf pines growing on old fields have 
more in common as regards their life history, character, and 

rapidity of growth, light requirements, reproductive maturity, 
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etc., than loblolly pine on old fields and loblolly pine on the 

poorly-drained soils of the lowlands. 

The deficiency, and often even the contradictory character, of 

a great many of our silvical facts is due mainly to this disregard 

for the true forest types in which the observations were made, 

and the arbitrary character of the subdivisions which were called 
forest types. The study of the life habits of our forest trees, 

and the establishment of forest types must, therefore, go on 
hand in hand. Yield and volume tables should be made sepa- 

rately for each forest type. Forest types should be laid in the 

foundation of all experimental forestry work; experiments with 

the application of one or another method of thinnings, for in- 

stance, must be made in the same forest type if the results are to 
be compared and true deductions made. In order to place our 

silviculture on a safe basis, each forest region should be divided 

into permanent natural forest types, or types of situation with 

forest growth corresponding to them, just as many sections of 

the country are already classified according to soil types mapped 

by the Bureau of Soils. These forest types, or types of situation, 

would then become the basis of all our practical forestry work 

just as the soil types are the basis for agricultural practice. The 

laws of development and growth when once established for a 

forest type will hold good for the same forest type everywhere, 

and thus give to silvical deductions the character of scientific 

truths of a wide application. 
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Sur l'accumulation et la consommation de ’humidité dans le 

sol des bassins des fleuves de plaines. Par. E. Oppokov. XI me 

Congrés. St. Petersburg, 1908. 24 pp. 

Although newspapers, propagandists and foresters talk glibly 

about the influence of forests on climate and waterflow, and, 

although for nearly half a century the question has been under 

investigation, we are still again and again made doubtful of our 

position by newer observations. This is partly due to the pro- 
pensity of generalizing on results which are only of value or 

meaning with regard to the special local conditions under which 

they were observed. The mischief which is done by this loose 
and irresponsible generalizing is incalculable, for it acts like 

a two-edged sword cutting from under us arguments in favor 
as well as disfavor of our theories. As the author remarks, “to 

have a just measure of the hydrographic influence of forests, 

it is indispensible that we know the local conditions of climate.” 
As a result of his systematic observations for 30 years of 

the river flow of the Dnieper above Kiew, Oppokof, a Russian 

hydraulic engineer, points out that the relation of rainfall, river- 

flow and evaporation is not sufficient to explain water conditions, 

but that the temperature and humidity of the season, humid or 
drouthy years, introduce a fourth serious factor, namely, greater 

or less dessication of the soil during drouth years which must 
be made up during humid years, as a consequence the flow in 

humid years is not what it might be expected; in fact the yearly 

variations are not direct results of the yearly precipitation and 

evaporation, and this adds to the difficulties in establishing the 

relation of forests to the final result. 
By his logic the author is compelled to believe that in years of 

drouth, at least under the conditions of climate of the upper 

Dnieper, which lies in the forest region of Russia, only in its 

southern extension in the region of the steppe, the role of 

vegetation, especially of forests, with regard to the riverflow is 
- 
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the opposite of beneficial, and he cites other authors furnishing 

proof of a similar position in other regions. While in years of 

drouth the forest influence is altogether hurtful to the riverflow, 

in normal years it is quite insignificant, although in very humid 

years it may be useful by storing water. In the southern zone 

this influence is mostly negative, while in the northern zone it is 
positive. 

The author also discusses the value of swamps and marshes 

which he considers of much greater importance with regard to 
the regime of rivers. He accepts the findings of Otozky (briefed 

in vol. V, p. 203) with good reasoning to the effect that marshes 

reduce the riverflow by storing up water for evaporation rather 

than for drainage. Here the old sponge theory is brought home 

with a vengeance. “These marshes resemble a sponge, fully 

soaked with water and exposed to the sun in a kind of saucer: 

they present certainly a water reservoir. This reservoir can 

serve to feed rivers, but will serve more especially evaporation, 

quite like a sponge, which quickly dries under the influence of 

the sun without leaving a drop in the saucer.” 

We give in full the author’s conclusions, which, as will appear, 

are inimical to the theory of salutary forest influence. We are 
perfectly willing to accept his reasoning, believing with the author 

that the material value of the forest and its soil conserving ca- 

pacity are sufficient argument for its propagation. 

1. During years of drouth, which are often two in succession, 

a considerable consumption of stored humidity from the soil to 

satisfy evaporation takes place. This outgo is made up by the 

precipitations of the following year. 

.2. This consumption and the restitution of the water reserves 
of the soil which follows attain, in amount, about the annual av- 

erage of the riverflow (135 mm). 

3. The actual amount of evaporation of a river basin is often 

greater in drouthy years than the difference between rainfall and 
riverflow. It exceeds this difference at the expense of the stored 

soil humidity. On the other hand the amount evaporated in 

humid years which follow drouthy ones is far from attaining the 

difference between rainfall and runoff and that by the amount 

of the storing and restitution of reserves in the soil and sub- 

terranean reservoirs, robbed during the years of drouth. 
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4. The riverflow in years of drouth is relatively considerable 

if compared with the feeble flow (relatively to the rainfall) 

which takes place in the years following the drouthy ones. 

5. Forests and marshes by directly abstracting moisture from 

the soil and subterranean reservoirs nearest the surface (i. e. 

accessible to roots) of the catchment basin can be considered 

the most important agents of evaporation in nature, and their 

influence on summer flow is absolutely negative in the basin 

examined during years of drouth. This influence is still active 

on the river flow during the years following the drouthy ones. 

6. The hydrologic influence of forests properly speaking must 

be different according to their geographical position and to the 

climatic conditions in general and the meteorological conditions 

of the given year in particular. It seems, that one might esti- 

mate the influence of forests on the river flow in the given 

basin and in the zone of Central Russia in general about nil, 

under average meteorological conditions; this influence is almost 

always negative in the south and becomes in the central zone 

also negative in years of drouth. But, it is possible that it may 

be rather positive in the northern regions and may become so 

in the central regions in rainy years, if forests are really capable 

of accumulating more moisture in periods of feeble evaporation 

than they consume in the periods of vegetation. 

7. The role of the marshes in the feeding of rivers in the 

basin examined is also negative in years of drouth, probably in- 

significant in average years and also far from useful if the rainy 

years were observed. The canalization and drainage of the 

marshes, artificially laid dry, diminishes the useless loss of 

moisture by evaporation and contributes to the increase of the 

river flow in summer at the expense of reduced evaporation. 

8. It must be admitted that the most important factors in the 

question of river feeding by ground waters in marshy basins 

are by no means the marshes but the sandy territories ; these 

latter are perfect intermediaries for feeding the ground waters 

and not only the rivers but the marshes themselves, which have 

need of it in years of drouth. | 

9. The part which forests, marshes and other kinds of vege- 

table soil cover play consists mainly in evaporating the water 
- 

Cd 
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of the basin and thereby indirectly influencing the continental 

atmospheric precipitations. 

10. The existence of the above described consumption and its 

opposite process of storage of waters which attain a consider- 

able magnitude in the upper Dnieper basin, can serve as a direct 

proof of the negative influence of forests and marshes on the 

summer flow of rivers in years of drouth; it would then be 
desirable to have a number of data of precipitation and river 

flow of other rivers of the plain in order to compare and verify 

the results from the upper Dnieper. 

We fear, it will be many years before a really comprehensive 

investigation which takes into account all the factors that have 

a part in this complicated question, will be inaugurated anywhere. 
Meanwhile, we must rely upon philosophy more than actual 

systematically gathered data. 

Bo Be 

Production of Lumber, Lath and Shingles. 1907. Depart- 
ment of Commerce and Labor, Bureau of the Census, Washing- 

ton, D. C., 1908, II pp. 

At last the Census Bureau has succeeded in finding the amount 

of lumber cut in a year which the reviewer some years ago 

ventured to suggest as the annual average cut of the United 

States for a period of years. The reviewer refers to this esti- 
mate of his, based upon the tolerably well known mill capacity 
at the time, in order to accentuate the point that such statistics, 

even of the Census Bureau, must never be used as mathemati- 

cally accurate data. They invariably, even the populational 

statistics, are only approximations, and, if not manipulated, re- 

maining below the truth. It would, therefore, be quite beside 

the mark to compare last year’s reported cut of 4o billion feet, 

with that reported for 1900 as 35 billion feet and proclaim the 
lumber cut to have increased by 14 per cent., for the likelihood 

is that the figure of 1900 is even more below the truth than that 

for 1907. 

Yet, finding that the number of mills reporting in 1900 was 

nearly 32,000, that in 1907 nearly 29,000, we may consider that 

17 
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the above figured increase of 14 per cent. is perhaps not far 
away from the truth. 

Comparing with the count of 1906, an increase of nearly 
6,500 mills would be indicated for 1907; this increase, which 
may not be considered altogether a real but largely a statistical 
one, is contributed to by every State, the only decreases being 
reported from New York, which reports 303 mills less, a reduc- 
tion of over 12 per cent., and: from New Hampshire, with a 
reduction of 8 mills. Rounding off the figures of the last year 

we find that the total cut by districts is distributed about as 
follows: 

PNOTMMEAStETH ‘SSEAEES, ccc cece ces cs oee 5.5 billion feet, or 14 per cent. 
Mentitern) States) i.) cules ales bo eto 6.5 re Mik SG, a Tt a 
POuhern, States, oo: ic iomdeekiber o 5.20., marie SA as 
WY RStCEE NOLARER Ses pg dale: dotnet eis 8 rs yvRe Mae 0 OK? 

If we compare this with the likely consumption of each region 

based upon relative population, we find that the northern and 

northeastern States, with over 50 per cent. of the population 

and certainly much more than 50 per cent. of industrial develop- 

ment, can provide only 30 per cent. of the total consumption. 

And, if a canvass were made in that direction, we would find 

undoubtedly that actually 50 per cent. or more of the lumber 

used in that section is imported from West and South, the latter 

section furnishing the bulk. 

White Pine still participates to the extent of over 10 per cent. 

in this cut, with Minnesota furnishing nearly 40 percent. 

Douglas Fir furnishes a slightly larger proportion with nearly 
5 billion feet and Hemlock, which forms now the principal cut 

of Michigan, represents nearly 7 per cent. The bulk of the 

conifer consumption, which totals just about three quarters of 

the whole is supplied by the Southern pines, the cut of which 
exceeds 13 billion feet. The absence of a canvass of pulpwood 

consumption makes the spruce cut appear rather small with 1.7 

billion feet. 

With exception of the oaks which with 3.7 billion feet comes 

next to White Pine in importance in the cut, all hardwoods 

remain below the billion mark. 

B. 8. ¥- 
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Statistische Mitteilungen iiber die Ertrage deutscher Waldun- 
gen im Wirtschaftsjahre, 1906. By Dr. Schwappach. Mitteil- 
ungen des Deutschen Forst vereins. No. 3. June 15, 1908. 

Through the efforts of Dr. Schwappach in compiling most 

laboriously, on 77 duo pages, from year to year, since 1900, the 

data of German forest administrations, it has become easy to 

follow the gradual development of the results of German forestry 

practice through a century. 

These statistics cover not only the State administrations and 
most of the communal forests, but increasing portions of the 

private forest areas, so that the present number for the year 

1906 covers 52.5 per cent. of the entire German forest area or 
near 18 million acres. Of the private forests so far hardly ro 
per cent., representing in all 1,600,000 acres, have been found 

willing to report; corporation forests are represented with 

3,700,000 acres, and State and royal forests with around 12 

million acres. 

The information is laid down in three tables, one devoted to 

an analysis of the material results, another to the financial 

results, and a third, short one, giving in brief both material and 

financial data for the 16 State forest administrations of over 25,- 

ooo acres each. 
In the first table there are given the area, divided into wood 

land and not woodland; the felling results, subdivided into 
grades, total and per acre (hectar); and also subdivided by 
species, the workwood per cent. The second table states, in 

totals and per acre (hectar), gross incomes; expenditures sub- 

divided, and balances; also a subdivision of the results from 

wood sales alone for different kinds and per unit (festmeter). 

Among the larger States we find now Wurtemberg a record 

breaker as yielding a net result of $6 per acre, while Baden fol- 

lows with $5.18, and Saxony with $4.96; Prussia and Bavaria, 

the two largest, Showing only $2.42 and $2.46 respectively. Of 
communal forests which manage to secure fair returns we note 

several as exceeding the $6 mark, especially in Bavaria, where 

one (Kreuzberg) of nearly 100,000 acres is able to work out 
$8.12 per acre. The largest on record, Gorlitz in Silesia, a city 

owning over 70,000 acres, secures only $2.53. There are quite 

a number which earn below $2 and even below $1.00. 
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Among private owners reporting, there are a number with 
acreage over 75,000, and excellent returns; the prince of Fursten- 

berg Donaueschingen making the best showing with $6.87 per 
acre. 

By far the best results are, however, reported from the 
peculiar association forest composed of 25 groups of owners of 

the Murgschifferschaft in Baden, managed by the State adminis- 
tration, a part owner to the extent of 50 per cent., which on 

12,000 acres of excellent conifer forest clears an income of $11.16 

per acre, permitting a workwood per cent. of 83. 

Looking through the column of cut per acre, we find variations 

of from 15 cubic feet to 157 (in Suabia), and workwood per 

cents, of only 4 to 96 in a district of Westphalia, showing that 

forest conditions are by no means everywhere what they ought 

to be. The most even results seem to be had in the State forests 

of the Kingdom of Saxony, the planted spruce forest being pre- 

valent. The variation from district to district for the eleven 

districts lies between the figures of 66 and 120 for the cut per 
acre, and between 76 and gi for the wood work per cent. For 

Prussia (33 districts) these figures are 38 and 96 cubic feet, and 
29 to 81 per cent. How very variable the results can be, even 

under more or less uniform management, is strikingly exhibited 

by the data for the single counties (33) of Prussia. Such dif- 
ferences are not always explained by situation to market or by 

wood prices, but a combination of favorable forest condition and 

favorable position seems to produce them. 

The best results, to be sure, are secured in the highly indus- 

trial province of Saxony with a net revenue of $5, $4.18, $3.80 

for the three counties, but the lowest with only 81 cents is 

recorded for the not less industrial county of the Rhenish pro- 

vince, Coblentz, less than the far eastern district of Koenigsberg 

with 95 cents. On the other hand the far eastern inland province 

of Silesia in the county of Breslau with its magnificent mixed 
forest of oak, spruce and pine, which permit a workwood per cent. 

of over 69 per cent., shows the largest cut per acre (96 cubic 
feet) and produces a result of $4.49; and several other eastern 

districts produce over $3.00, while many western ones remain 

below $2.00 per acre. 

A closer study of this array of statistics in connection with a 
knowledge of the forest conditions of each district would fur- 

- 
rd 
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nish considerable food for thought regarding our own future 
and expectations. Bp ho}: 

Die Pflanzen zucht im Walde. Dr. Herman von Fiirst. Fourth 

Edition. Berlin, 1907. 

The fourth edition of this standard work on nursery practice 

has been brought up to date and considerably enlarged, and forms 
undoubtedly the best reference book on this subject in existence. 
Especially the chapters on manuring, on seed supply, and on 

growing of conifers have been considerably revised. In the last 
mentioned he cites the satisfactory experiences in the large nur- 

series of Halstenbek with broadcast sowing of spruce. Cieslar in 

reviewing this proposition warns against this practice in compact 

soils where cultivation during the season is a necessity and pro- 

vision against heaving may be needed, which is better done in 

rills. 
A number of new nursery tools are described, especially 

some transplanting devices. For transplanting the spring season 

is recommended, but fall planting is not excluded, while accord- 

ing to Cieslar at least for spruce, fall transplants were found 

unquestionably poorer than those set in spring. 

Sammlung von Abhandlungen iiber Abgase und Rauchschaden. 

By Dr. H. Wislicenus. Berlin, 1908. 300 pp. Mk. 4. 

This interesting contribution to the question of damage by 

obnoxious gases from the pen of an expert discusses the char- 

acter of the damage, the principles of proper legislation, the 

protective measure, and, in an article by Schroter, the experiences 

in Saxony and the influence of the gas nuisance upon the forestry 

of that industrially highly developed State. 

Herbarium: Organ zur Forderung des Austausches wissen- 

schaftlicher Exsicatensammlungen. By Theodor Oswald Weigel. 

Leipzig, 1908. 

This new enterprise which is to expedite the exchange of 
botanical specimens and thereby advance systematic botany, is 

launched by the well known firm of second hand book dealers. 
It consists in publishing from time to time—three numbers have 
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so far been issued—hbotanical collections for sale or exchange, 
offered or desired. 

We note, that of the North American flora the following 

desiderata are mentioned: Collections of Auduosaea, especially 
from Arizona, of Primula, of Taxodium distichum. In offering 

such collections it is desirable to furnish a very exact description 
of the collection in order to reduce correspondence. Prices vary 

naturally much, but lie apparently between 15 and 50 Mark per 
hundred. 
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B. E. FerNow, in Charge , 

FOREST GEOGRAPHY AND DESCRIPTION. 

There is sufficient knowledge of the be- 
A havior and value of European Larch in the 

Historic Northeastern United States in existence, to 

Larch make the employment of that remarkable 
Forest. producer, under proper conditions, desira- 

able, and any information regarding its per- 
formance in the long run of interest. 

In 1738 the German Vockel, who had been called to Russia to 
institute a forestry system, established near the Gulf of Finland 
a plantation of Siberian Larch, by sowing broadcast and in rills 

about 5 acres, which was increased by planting with plants from 

these sowings until now nearly 50 acres, varying from 105 to 

170 years in age are in existence. 

This forest, often described, was in 1903 carefully investigated 

by Prof. Orlow, of the Petersburg Forest Institute. It is lo- 
cated in a river valley on mostly sandy loam to a depth of 3 

or more feet deep to compact loam. Spruce and pine under- 

growth, especially the former, established itself from the neigh- 
boring mixed stands, and a soil cover of berries. 

The following table shows the conditions as determined by 

sample areas, the first area being that seeded by Vockel. 

% Diameter. Height. Crown Height. 
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The block can be divided into 5 site classes, when it is found 
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that the depth of soil is an essential factor influencing growth, 
which appears in the following relation: 

Depth sof loose soil,m?' over ti5 05:4 1235 °F, ee," .85 °° .64 

Begin of retarded increment, age: £20), | TOO!) (00)\9 G0" 7018 560" 60. 

An analysis of model trees most carefully made serves as basis 

of elaborate growth tables and curves. According to these the 

average dominant tree reaches a 12 inch diameter in 90 years 

with a height of 104 feet on site class I, in 100 years with 98 feet 
on class II, and in 120 years with 98 feet on class III. 

Compared with pine and spruce on similar sites the diameter 

increment of larch up to the 60 year exceeds that of the pine 

considerably, but after the 80 year the pine has overcome part 
of the difference; pine on site I performing about like larch on 

site II, etc. In height the larch has such an energetic rate that 

up to the 110 year on class IV it compares to pine on site class I, 

Spruce, however, although for the first 110 years behind the larch, 

by the 120 year has caught up with it. 

The volume production of normal stands constructed by inter- 

polation from the measured sample areas is in comparison with 

other northern forests enormous, the poorest site class producing 

in 160 years nearly as much as the best of pine in 140 years. 

Only the spruce and fir production on best sites in southwestern 

Europe can be compared with it, with over 15,000 cubic feet 
on sites I and II, and 9,000 and 12,000 on IV and III. 

Ein historischer Larchenwald. Centralblatt f. d. g. Forstwesen, May, 
1908, pp. 194-199. 

In this connection we may refer to a 
French thoughtful account by Mathey of a visit 

Larch to the Alpine home of the larch in Southern 
Forests. France near Briancon. As pointed out in 

. an article by Cieslar, briefed in Vol. II, p. 

175, there are five distinct and separate natural fields of distri- 

bution of this species, including the Siberian variety. The mari- 

time Alps are its main habitat; it is, however, entirely absent 

from the northern calcareous mountains. In the Briancon Alps 

it ascends to over 8,000 feet, while in the Engadin its upper 

limit lies about 1,000 feet lower and in the Carpathians it hardly 
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goes over 5,000 feet. On North and East slopes it descends 

far into the valleys, but on the drier south slopes hardly below 
3,000 feet, and here in competition with the Scotch Pine and the 

Mountain Pine, it segregates to the fresher situations. 

It is then really a mountain species, needing, however, deep, 

fertile, fresh, even wet, soils. 

Nevertheless, it is accomodating in an astonishing degree, like 
that other mountain species, the Spruce, but on the dry cal- 

careous soils, where it has been planted it does poorly. The 
stout deep taproot accounts for its preference of deep or deeply 

fissured soils. Whether the sabre-like form of the base of the 

trunk, which the author believes to be more frequent in planta- 

tions than in its natural habitat, has a relation to soil depth, is’ 

suggested. 

It is also suggested that its principal enemy, Pesiza Willkommu, 

is mainly a development of artificial propagation. 
As to production and management reference is made to a 

commercial forest of 650 acres, managed for the last 50 years, 
or so (excepting some 100 acres of protective area) under natural 

regeneration in a selection and thinning system and a volume 

budget under a rotation of 200 years (!). 
From 1856 to 1885, the regeneration fellings yielded at the 

rate of 1,170 cubic feet, the thinnings 1,716 cubic feet; from 1886 

to 1906 the cut was increased to 1,700 cubic feet for regenera- 
tion fellings, and thinnings decreased to 1,590 cubic feet. The 
pasture of 180 cows forms also an income of the forest, probably 

not to its advantage. The character of the soil floor under 
this treatment is discussed. 

After the necessary laudatory remarks on the management 

the author ventures to criticize—in parenthesis, criticism is easy, 

art is difficult. The openings are made too slow, and as a 

consequence much of the young crop goes to pieces, drying up. 

“For regeneration one good sized tree well placed is worth more 

than a dozen small crowned poles.” The time lost in this method 

is well shown by the appearance in the openings of a vigorous 

undergrowth of Cerinthe minor, which prevents the seeding of 

the larch; and it takes about 7 years before this thicket opens so 

as to permit the larch to establish itself. 
The growth in these Alpine, pastured woods. is exceedingly 

small, 110 to 120 years to make a 12 inch tree, hence the long 

ae 
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rotation. Question whether it is worth while to grow large 
trees in a 200 year rotation, or telegraph poles in less than half 
the time! 

Au pays du méléze. Revue des eaux at foréts. No. 9, 1908, pp. 257-271. 

That there are in Europe still some old, if 

Forests not virgin, woods left is exemplified by the 

of the celebrated oak forests of the Spessart 

Spessart. mountains near Aschaffenburg, where the 

secondary Bavarian forest school is situ- 
ated, which are described by Huffel. 

The soil is a rather poor sand but of considerable depth, cover- 

ing a hill country with elevations up to 2,000 feet. The forest 
area, one-half in the possession of the State, comprises about 

300 square miles. The northern part has long been in poor con- 

dition as a result of abusive exploitation by glassworks and 

potash manufacturers, but is now planted up to pine and spruce. 

The magnificent oak forests are found in the southern and eentral 

high mountains. There are 125,000 acres of forest in a solid 

block with only two small settlements in it, 52,000 belonging to 
the State, the balance to corporations and private owners. 

There are two distinct oak types. The one consists of old 

oaks, 400 to 500 years old, isolated in company with a few 

old beech and an undergrowth of beech, shrubs and herbage. 
Seventy years ago there were still some 8,000 acres of this type 

which are now reduced to somewhat over 1,650 acres, with a 

stand of over 9 million cubic feet. The other type, which covers 

a larger area, namely over 2,100 acres, is a simple homogeneous 

timber forest, pretty uniformly of about 260 years of age, with 

a planted understory of beech, a stand of 5,000 to 7,000 feet per 
acre, of long straight, clear boles. Younger stands of 100 to 

200 years cover only 800 acres, and below 100 years 7,500 acres, 

the annual cut based on the increment being 670,000 cubic feet. 

It is calculated that in another 45 years the last old oaks will 

be gone, unless the advocates of financial management prevail 

and hasten their removal. In the last forty years the price of 

oak has quadrupled, being now for 27 inch and over (middle 

diameter) material $1.07 per cubic foot and for 16 to 19 inch 

material 45 cents. This price increase and the growth, it is 
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figured, represent 4 to 44 per cent. for the last 40 years, so that 
Pressler, who in 1869 visited the region and inveighed against 
the lack of financial consideration in leaving the old stock, has 
been proved wrong; and the price is still advancing for this 

extra fine wood, of which one tree has been sold for around 

$740. The total cut in 1907 of 332 trees brought 38,800 cubic 
feet logs averaging 93 cents, 681 ster billets at $6.30, and 1,231 

ster fuelwood, averaging for the workwood alone over $120 per 
tree. 

Les chénes du Spessart. Revues des eaux et foréts. No. 5, 1908, pp. 
129-132. 

An extensive article on conditions and 

Forestry progress of forestry on Algeria by A. 
m Mathey, has been running through several 

Algeria. numbers of the Revue. We cannot give 
space to brief it, but recommend its per- 

usal for its suggestiveness to those who have to deal with prob- 

lems of reforestation in the southwestern arid regions. 

L’ Algérie forestiére et pastorale. Revue des eaux at foréts. Nos. 11, 12, 
1907, and Nos. 1, 2, 1908. 

A readable article, based on personal in- 

Black spection, by J. F. Armand, a forestry stu- 

Forest dent, gives an insight into some of the 

Management. conditions and methods of management, 
illustrated by some good pictures, practised 

in the celebrated mountain range, the Black Forest of Baden, 

more especially those under the direction of Oberforster, Karl 
Philipp. The fact that the description is in English may give 

it special value to our readers. 

Impressions of forestry in the Schwarzwald. Transactions, Royal Scot- 
tish Arboricultural Society, vol. XXI, part II, July, 1908. 

‘ 
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BOTANY AND ZOOLOGY. 

A Russian, Kurdiani, points out that the 

Races coloration of the seeds of the Scotch Pine 

of may furnish a characteristic distinction of 

Scotch different races. Some 200 trees in three 

Pine. forest districts near Nowo-Alexandria were 

examined, and numbered for future obser- 

vations. It was found that the form of the seed showed a cer- 

tain constancy for each tree; that the size was in direct propor- 

tion to the size of the cones; but that three differently colored 
kinds of seed of full maturity could be distinguished as char- 

acteristic of different individuals, namely those with black seed, 

those with brown or light colored seed, and those with checkered 

seed, light colored with brown and black dots. 

Roughly speaking, in the forests under examination, black- 

seeded pines formed 50 to 70 per cent. of the stand, checkered 
seed trees 30 to 40 per cent., light colored seed trees 5 to 10 per 

cent. 

Further investigation showed that, 1, germinative seed of any 

single tree have the same color; 2, the color is not influenced by 

exterior conditions; 3, it is in no relation to the age of the trees; 

4, the great variety in coloration of the checkered is to be con- 

ceived as a result of crosses between the black and brown seeded 

specimens; 5, in northern regions probably the brown and light 

colored seed race prevails, the black seeded being rare, while in 

southern districts the reverse is true. Four groups or races 

are, therefore, proposed for Pinus silvestris, namely seminibus 
atris, seminibus bruneis, seminibus palladis, seminibus maculatis. 

* Zur Frage iiber die Rassen der Pinus silvestris. Centralblatt f. d. g. 
Forstwesen, June, 1908, pp. 229-232. 

Prof. Mayr is responsible for differentiating 

Species ~ our Red or Douglas Fir into three species, 
of namely P. Douglastt (mucronata), glauca 

Pseudotsuga. and macrocarpa. ‘The latter, from the dry 

warm climate of the southern California 
mountains is readily distinguished by the larger cones and seeds, 

and by the longer pointed leaves and hairy young shoots. Dr. 

Zederbauer furnishes additional very striking points of identifi- 
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cation in seedling plants, which are of value in permitting earlier 

recognition of the climatically undesirable macrocarpa, which is 

often recommended in nursery catalogues but liable to frost in 
any but southern latitudes. 

Besides the size of the needles, which is twice that of mu- 

cronata, and the size of the yearling plant and its root which are 
from two to three times those of the more common species, the 
cotyledons are in mucronata 5 to 8, mostly 6 or 7, 4 to 1 inch 
long, while macrocarpa has 7 to 15, mostly 10 cotyledous, 14 to 

2 inches long. 

Die Keimlinge von Pseudotsuga macrocarpa. Cerntralblatt f. d. g. Forst- 
wesen, May, 1908, pp. 199-200. 

Dr. Cieslar discusses the experiments car- 

Influence ried on by the Russian Lubimenko some 

of time ago, to determine the relation of as- 
Light similiation of various forest trees to differ- 
and ent light intensities and temperatures. 

Temperature Three light intensities were secured in 
on rather elementary manner by a variation 

Assimilation. in the angle in which the light fell upon 
the foliage, namely at right angles, 45°, 

and parallel to the surface. Temperatures of 20°, 25°, 30°, 35° 
and 38° were used, and the energy of assimilation was deter- 
mined without finesse by measuring the carbonic acid decomposed 
by 1 grain foliage for 15 minutes. 

Lubimenko’s results showed that under the lowest light inten- 
sity with increasing temperature a steady increase of assimila- 

tion occurs in all species used, which comprise Abies, Picea, 

Pinus, Larix, Taxus, Tilia, Robinia, Betula. With the me- 

dium light intensity the assimilation rises to a temperature 

optimum, varying with species, and then sinks, excepting with 

the larch, which continues to increase its assimilation to the 

highest temperature used. Similar results were obtained 

under the strongest light. 
Lubimenko classifies his material into ombrophil and ombro- 

phobe and remarks that the ombrophil species reduce their assimi- 
lation after the optimum much more rapidly than the ombrophobe. 

Cieslar points out that the more logical classification into light- 

needing and shade-enduring covers the same species, and calls 

attention to Wiesner’s observation that a certain excessive in- 
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tensity of light is capable of depressing assimilation, by endanger- 

ing the constitution of the chlorophyll. 

By plotting the results in curves for easier comparison, Cies- 

lar finds that a close relation between light and temperature influ- 

ence exists and that the tolerant species behave differently from 

the intolerant. The former decrease in energy very rapidly after 

the maximum, the latter very little or not at all. So that it may 
be said, that the foliage of intolerant species is less sensitive to 

heat, than that of tolerant. ‘This, Cieslar declares, is a positive 

characteristic of the light-needing species, which hitherto was 
supposed to be the inability to stand shading as compared with 

the tolerant; and he points out that this is an important point for 
silviculture. 

Other results of the experimentation affirm the known fact 

that young leaves assimilate less than old. For conifers the 

difference of results under the two intenser lights are very small; 
this Cieslar explains by the horizontal development of the de- 

ciduous leaves, which, therefore, react more readily to the ex- 

periment as arranged. The reviewer’s own unpublished experi- 

ments showed more drastic reaction of the conifers. 

An unquestionable parallelism between the amounts of car- 

bonic acid assimilated in one hour by 1 grain of leaves of the dif- 
ferent species and the general growth rates of the species became 

evident. Fir, spruce and yew showing the smallest, pine a larger 

and larch the largest rate of assimilation. With the first two 
species the small rate is, however, compensated by the large 

amount of crown and foliage, and the large number of trees 

per acre, so that in individual and stand production these two 
species, after all, stand high. The extraordinary production of 

the larch with its thin crown is explainable only by the greater 

intensity of its assimilation. 

The greatest rate of assimilation belongs to Robinia, which 

accounts for its remarkable production in single individuals; in 
stands the question of numbers and favorable light conditions 

may change the result. 
The author concludes with the remark, that by such purely 

physiological investigation the biological basis for silviculture 

is laid. 

Einfluss der Lichtstirke und der Temperaturhéhe auf die Grosse der 
Chlorophyllassimilation einiger Waldbiume. Centralblatt f. d. g. Forst- 
wesen, May, 1908, pp. 190-194. 

> 
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The usefulness of ants in destroying insects 

Ants has become doubtful with regard to the 
as nun, the observation having been made that 

Insect the female moth can be overpowered and 

Destroyers. destroyed by ants only after the eggs are 
laid, being otherwise able and ready to 

escape. On the other hand, Ney reports that during a wholesale 

depredation by Lophyrus pint in 1905 for a hundred yards around 
anthills the pines remained green and undamaged, owing to the 
assiduous work of the ants. 

Centralblatt f. d. g. Forstwesen, May, 1908, p. 220. 

SOIL, WATER AND CLIMATE. 

Prof. Henry, of Nancy, in 1897, and again 

Source in 1904 announced, that the dead leaves of 

of the forest floor had the capacity of fixing 
Nitrogen considerable quantities of nitrogen from 

the air. Considerable opposition to this 
theory arose and Dr. Hornberger, in 1905, published results 
of what he conceived as check tests, which apparently completely 

negatived Henry’s results. The author of these tests was led 
to declare: ‘It seems then, if it (the fixation of nitrogen by litter) 
exists really, it does so only under certain conditions, and hence 

its importance is less, than was expected.” 

Prof. Henry explains that the difference in results was due 

to the difference in experimentation, and readily explained. 

Hornberger picked up the fallen leaves and removed the foliage 

to the laboratory, keeping it on screens until analysis. Henry 

picked the foliage before it fell and placed it at once in boxes, 

and covered with netting placed the boxes at once into the very 

forest soil, to preserve intact the bacteria or other micro-organ- 

isms which are supposed to be active and also to keep the foliage 

accessible to other bacterial life of the forest. Bacteria are deli- 
cate bodies and lose their power of germination readily if proper 

conditions are lacking. 
Dr. Hornberger repeated his investigations under somewhat 

more favorable conditions (See Forst-und Jagdzeitung, 1906), 

and comes to different conclusions: “The nitrogen contents in- 
~ 

Cd 

ee eee 



Periodical Literature. 291 

creased in the average to 3.3 Kg. per hectar and year; an impor- 

tant contribution, although still remaining below the quantities 

recorded by Henry. At any rate it is now certain that the litter 

has the capacity under favorable conditions of increasing sensibly 

its nitrogen contents by fixation from the atr.” 

Other authorities, Suchting in 1905, and Montemartini in the 
same year as well as Wiesner, have also added their assent to 

this important discovery, which accentuate the value of the forest 
litter as an important fertilizer of the forest. 

Azote et couverture morte. Revue des eaux et foréts. No. 9, 1908, pp. 
274-278. 

Investigations of Nobbe at Tharandt have 
Alder shown that the alders like the leguminous 

as plants have a symbiotic life of root bacteria 

Nitrogen gathering nitrogen. This capacity benefits 

Gatherer. not only the plants themselves, but also 

their neighbors and as alders grow along 

water courses also the water flora, which thereby becomes more 

luxuriant and in its turn becomes a reason for an increased fish 

fauna, providing a rich and continuous feeding area. 

Centralblatt f. d. g. Forstwesen, May, 1908, p. 220. 

At the Eberswalde forest experiment sta- 

Raw Humus tion potcultures of pine in sand soil from 

as Brandenburg were used some six years ago 

Fertilizer. in a series of studies to determine the value 

of dry duff in forests as a fertilizer for 

young pines and the methods of best rendering it available. The 

results were published at that time and show that the duff has 

the very highest value as a fertilizer for the said soil in ques- 

tion and gives best results when most intimately mixed with the 

sand. Attention is again called to the question and opportunity 

given Dr. Moller to show the value of his scientific studies by 

the results from a general series of experiments in forest scat- 
tered over the whole of Prussia. These were field studies carried 

out entirely by local forest officers on the basis of a meager 

working plan sent out by the department in Berlin. These results 

18 
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were made the substance of an address before the Brandenburg 

Forest Society at the Berlin meeting last February and this ar- 
ticle is based on that talk. 

The paper is prefaced by an account of further experiments 

that have been made since 1902 along the same lines. The 
results show clearly the value of dry humus in the soil and the 

response the seedling makes to its presence. It is shown here 

again as other investigators have before shown that the length 
of the annual shoot depends upon the nourishment of the seedling 

during the preceeding year while the size and color of the leaves 

depends upon the current food supply. There is also no reason 

why trees for planting on barren soils should be grown in such 
soils and not given the best conditions for their thrift. Pine 

seedlings adapt themselves immediately to changed conditions in 

their environment. 

The reports from the local forest officers who have carried out 

these experiments, each in his own forest and largely according 

to his own ideas, afford all possible answers to the question put. 

Most ask to be allowed to continue their past practices and not 
be compelled to adopt the plan indicated in the experiment. 

Most report the new method more expensive than the results war- 
rant. This is frequently because no fertilizer at all is demanded. 
Some plead the increased growth of weeds as a disadvantage of 

the new method, forgetting that what makes crops grow usually 

makes weeds grow even more vigorously. Careful study of the 
favorable replies reveals that a practice recommended only for 

the poor sand soils of Brandenburg is of much wider applica- 

tion than was at first claimed. The most serious obstacle to the 

utilization of duff is the lack of suitable implements to cheaply 

and efficiently mix it with the sand. For the heavier accumula- 
tions, no economical practice seems possible. The thinner duff 

is now best taken care of by some form of the Danish rolling 

harrow (see F. Q. Vol. VI, pg. 188) and in the future care 
must be taken to guard against accumulations too heavy to handle. 

eB 

Die Nutzbarmachung des Rohhumus (Trockentorf) bei Kiefernkulturen. 
Zeitschrift fiir Forst- und Jagdwesen. May, 1908, pp. 273-290. 
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SILVICULTURE, PROTECTION AND EXTENSION. 

This chapter of silviculture promises to 
Natural remain unfinished for some time to come, 

Regeneration until actual results of continuous practice 

US. have furnished the test of either under 

Artificial. various conditions. Wagner’s recent book 

(reviewed in QUARTERLY, p. 160, of 

this volume) has given a new impetus to the school of natural 
regeneration at all hazards, and serves as a basis for discussions 

of operations in the Black Forest of Wurtemberg by Oberforster 

Dr. Eberhard. 
It is significant to note, that the Wurtemberg State forests fur- 

nish now the highest revenue, namely over $6 per acre. Here in 

the Black Forest, in 1880 it was officially stated that “the prin- 

cipal regeneration method was the compartment timber forest 

with short regeneration period” (shelterwood). It was then 
apparently accepted as a fact that the result of the natural re- 

generation was satisfactory—how could it be otherwise with 

the fir the main timber! Statistical data were not necessary, at 
least did not exist. But by various calculations Wagner comes 

to the conclusion, that in 1904 natural regeneration was prac- 
tised in Wurtemberg State forests on only 10 per cent. of the 

area; and Eberhard, considering the Black Forest alone, deduces 
from the annual area of artificial cultivation (planting and sow- 

ing), that natwral regeneration in the Black Forest of the last 

two or four decades does not exist at all or only in insignificant 

amount. 

The author then refutes the conclusion that natural regenera- 
tion is not applied or applicable in the business forest. 

He admits that there is more discussion of natural regenera- 

tion than actual existence in the forest, he does not deny that 

in some, though few localities, natural regeneration has been 

successful, and in his own district in the communal forests ad- 

joining the State forest has produced excellent results, which he 

finds due to the small felling areas in these as compared with the 

larger, less successful ones in the State forests. 

He, therefore, changed the practice in 1903 by reducing in 

size and multiplying in number the felling areas, making narrow 
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strips, beginning by opening up over existing volunteer growth, 

and regenerating the strips in comparatively short time somewhat 

in the manner of Wagner’s selection strip system. He is satisfied 

with his results (5 years!). 
The dangers of this method are pointed out. The rapid pro- 

gress of regeneration fellings is possible only when a rational 

thinning practice has preceded. Danger from windfall must be 

precluded by proper direction of fellings and small felling areas, 

the breadth of strips, where wind danger is to be expected, vary- 

ing between 50 and 100 yards. Keeping one-half to three- 
quarters in the stage of gradual removal, and one-fifth to one- 

quarter ready for final removal, the fellings (widening of strips) 

progressing at the rate of 10 to 20 yards per year. This entails 

the necessity of roads every 120 to 150 yards. Details of proced- 

ure are given. Good reproduction has been the result. The cost 

has been 2,300 mk. for the last four years, while in former years 

an average of 4,000 to 5,000 mk. for a planting area of 47 hectar 

in the decade 1859-68 and of 26 hectar in 1869-78 had been spent. 

At present, with difficult labor market, the costs of a planting area 

of 25 to 30 hectar would be at least 10,000 mk.—over $30 per 

acre !—as against 3,000 or only 2,000 mark for natural regenera- 

tion. 

The author agrees that such natural regeneration cannot be 

secured by a schematic procedure but requires a great deal of 
attention and judgment on the part of the manager, otherwise 

the light-needing species, spruce and pine, vanish. 

With a normal annual felling area of 18 to 20 ha. (50 acres), 

it became necessary during the four years to repair artificially 3 
ha. annually, 7. ¢., near 20 per cent. The author admits that 

soil preparation, which is costly, can hardly be dispensed with, 

and this he has been able to avoid by allowing poor farmers to 

remove the objectionable moss layer. 
A question, which is of special interest to us, is briefly hinted 

at, namely, what to do with the regeneration of overmature 

woods. Here a more rapid removal is desirable, because deterior- 
ation of wood and of soils progresses. Here natural regeneration 

is difficult, but the entire failure of it, the author ascribes to the 

method employed, namely, large felling areas, which may be 

overcome by a strip system. 

Die riumliche Ordnung im Walde und die Nikrihe een Aligemeine 
Forst- u. Jagdzeitung, April, 1908, pp. 13-123. 
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It is characteristic of the German technical 

Germination press, and a strange commentary on our 

of ways, that the first account of a valuable 
American original investigation made in this country 

Pines. comes to us across the ocean. 

In 1904 Mr. Blumer conducted at the 
seed laboratory of the U. S. Department of Agriculture a series 
of tests on the germination of 24 American and two exotic species 

of pine, some 600 to 700 double tests, with check tests in the field 
at Halsey, Nebraska, and Henninger Flats, California. 

The latter naturally fell behind the laboratory tests in time of 
germination and germination per cent. In California 33 tests 

required 70 days and the germination per cent. varied between 

2 and 86, with an average of 43.5 per cent.; in Nebraska 46 

tests required go days and furnished o to 76, in the average 35.3 

per cent. In the laboratory 48 tests required only 50 to 60 days, 

the germination per cent. varying from 5 to 100, averaging not 

far from 70 per cent. 

A test of the influence of temperature showed that with a tem- 

perature of 10° C. (50° F.) in 100 days no germination took 

place with P. strobus and P. radiata, while with temperatures 

varying between 20 and 35° C. (68 to 95° F.) 10 and 7 days suf- 
ficed to germinate 85 and go per cent. respectively. Altogether 

it was found that varying temperatures produced better results 

than even ones, and the above range proved the most favorable. 

Maximum temperatures are variably supported by different 

species, P. strobus standing the most, 122° F., oily seeds the 

least. P. ponderosa scopulorum from the Rockies and divaricata 

showed the highest germinating energy; but P. ponderosa from 
Oregon germinated exceedingly slowly, a feature which seems 

to attach also to Pseudotsuga and perhaps other species from 

the Coast. 

That small seéds and seeds with thin shell germinate more 

quickly than large and thick-shelled is natural; a cutting open 

of the shells of P. torreyana and sabiniana expedited their germ- 

ination. A very interesting demonstration was had that the seed 
of serotinous pines preserves its germination in the closed cones 

for a long time, seeds of P. murrayana having hung on trees for 

10 to 30 years gave 25 per cent. more germs than other younger 

> 
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samples from the same district, under same treatment. Seed of 

P. strobus treated with coal oil, to dissolve the resin, were dam- 

aged thereby. 

The ‘“‘knife test” was found apparently to furnish a very sat- 

isfactory approximation to the germination tests. It developed 

the fact that different species varied in the per cent. of seed with 

developed endosperm from 45 to 100 per cent. 

The number of seeds per pound was found to vary from 500 

for P. sabiniana and torreyana to 10,000 for P. divaricata, the 

smallest. But the important point was the great variation in this 

respect for the same species “independently of locality, year of 

production, age and size of trees, ete.” This variation in ponder- 

osa amounted to nearly 100 per cent., although with most species 

probably below 50 per cent. 
It is to be hoped that a fuller account of these tests may soon 

become accessible to the American public interested in these 

matters. ° 

Amerikanische Versuche mit Kiefernsamen. Zeitschrift fiir Forst- u. 
Jagdwesen, April, 1908, pp. 236-240. 

A long series of investigations and obser- 

Comparative vations for 21 years in the Experiment Sta- 
Value. tion of Eberswalde by Dr. Dengler as re- 
of gards the growth of pines derived from 

Races seed of different localities, namely, from 
of Russia, Finland, Norway and domestic, 

Pine. leads the author to the following con- 

clusions: 

1. The plants from seeds of northern localities fall consider- 

ably behind those of domestic origin both in height and diameter 

growth. 

“2, The differences are not due to slow development merely of 

the first years, but generally for 21 years they have considerably 

increased in their average annual amount, so that a compensation 

is not to be expected in the near future and probably never. 

3. The closing up in consequence of the poorer branch de- 

velopment and foliage together with retarded height growth is 

poorer with northern stock, and this is accompanied by impover- 

ishment of soil. 
-_ 
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4. The form of boles has so far remained poorer than that of 

domestic pines. 
5. The wood of the northern stock has a higher specific weight, 

probably in direct relation to its narrower rings. 

6. The average amount of foliage is considerably less than 

that of domestic trees. 
7. Single needles of northern pines are shorter, but also 

broader and thicker. 
8. A biological characteristic is the early maturity (cone- 

bearing) of a large number of the northern trees. 
Even if the northern stock, as is claimed, is less susceptible to 

juvenile diseases, comprehensively called “damping off,” yet 

the other objectionable features furnish good reason against their 

employment, for the domestic finally overcome the troubles and 
then are ahead of the northern stock. Hence the advice to use 

as far as possible seed from the neighborhood of the planting 
locality. The existence of many poorly developed plantations is 

probably due to error in this direction. 

Unfortunately no sure way of distinguishing the seeds of dif- 

ferent regions of supply exists. The morphological difference of 

the foliage, stated swb 7 appears to the author as the only constant 

one, since the other characteristics are only relative which may 
under conditions attach to the domestic stock. 

Das Wachstum von Kiefern aus einheimischem und nordischen Saatgut: 
Zeitschrift fiir Forst- u. Jagdwesen, March, April, 1908, pp. 137-152,. 
206-219. 

Undoubtedly a rare case is the extensive 

Black walnut plantation of Rebman’s in the 

Walnut Strassburg city forest (Alsace) on Rhine 

Forest. bottom lands. Within the 17 years from 
1891 to 1907 about 150 acres have been 

planted with Juglans, 30 acres with regia, 20 acres with cinerea, 

and 110 with migra, on overflow lands formerly occupied by 

coppice. 

At first nursery plants I to 6 year old, were used, but now only 

sowing is resorted to, since it was found that out of 1,000 nur- 

sery plants only 30 survived root pruning. For this purpose fur- 

rows are deeply plowed in the fall, 2 yards apart, and in May 

the nuts, first germinated in horse dung, are put in holes in the 
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furrows 4 to 5 feet apart. Thornbrush is used to protect them 

against squirrels and birds. Between the rows beech, basswood 
and blue beech are planted. About 600 nuts or plants to the 

acre are set out, at an average cost for the 17 years of $8 per 
acre. Since the plants are very light-needing, and very sensitive 
to competition of weeds, it is necessary in the first years to cul- 

tivate them, which necessitates an expense of $1 to $1.25. After 

the third year the plants shoot up rapidly, the average heights 

on good soil during the first six years being 12, 24, 42, 67 , 89, 
140 inches respectively, over man-high in the first four years 
after planting! Frost quite frequently kills back the leaders, 

but repair is rapid and a stout side shoot quickly replaces the 
leader. Where frost danger is great a nurse crop of pine is of 

advantage. The stands are in excellent condition, the value of 

these plantations hardly yet appreciated. First class walnut 

brings now as much as $1.30 to $2 per cubic foot in Germany. 

In this connection we may add that the Black Walnut has been 
found hardy as far north as Gumbinnen, in East Prussia near 

the Russian frontier, where centenarians planted by Wangen- 

heim attest to it. On our continent the species can be made to 

live with difficulty in and near Quebec, sunscald being there its 
greatest enemy. We may also refer to vol. IV, p. 217, for sil- 

vicultural notes on the species. 

Good, deep, well-drained soil is the best, but a variety of soils, 

from a deep clay to a light sandy soil, or one containing lime 
shows still good development. 

The author considers 70 to 75 years as the best rotation, when 
well-grown trees may have 34 inch diameter and 105 feet height, 

and a volume equal to oaks, 150 to 160 years of age. The 

absence of insects and diseases are also commented on as an 

advantage of the species. 

Bericht iiber die 8 Hauptversammlung des deutchen Forstvereins. All- 
gemeine Forst- u. Jagdzeitung, May, 1908, pp. 182-3. 

In commenting on a briefed article by Reb- 

Black man, based on the cited plantations, Elwes 

Walnut points out that in the North and West of 
in England summers are too short and too 

England. cold to justify the planting of walnut, yet 
in the southern, eastern and east central 
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districts it grows at least as fast as the common walnut and at- 

tains large dimensions, while its tendency to form a clean trunk 
and its endurance of severe winter frosts is superior. A num- 

ber of measurements are given. 

The Black Walnut. Quarterly Journal of Forestry, July, 1908, pp. 167-9. 

As was pointed out in an article by Mr. 

Robinia Gaskill in vol. IV of the QuaRTERLY (p. 

in 104), the Black Locust, a species origin- 

Hungary. ally confined to the Appalachians is one of 

the important trees of Hungary through 

cultivation. Various growth and yield tables were there given. 

An article by Vadas on systems of management adapted for 

Robinia forests, is based in part on stands of the shifting sands in 

the interior of Hungary, in part on growths on fresh, deep, hu- 

mose sandy loam soils. 

Vadas comes to the conclusion that Robinia is adapted for high 

forest and as standard in coppice, but only on good soil and mild 

climate in mixed stand, otherwise it is fit only for coppice. The 

best rotation he places at 50 years; and in the mixed timber forest 

it should be cut Io years before the rest of the stand to prevent the 

strong root suckers which would kill out other species. As stand- 

ard in the composite forest to recuperate mismanaged deciduous 

forest it is an important material. Such standards planted after 

removal of the old stand make rapid growth. The measurements 

on some 30 specimens ranging from 30 to 52 years, show diam- 

eters from 8 to 24 inches, or an average of 13 inch and heights 

of 68 to 103 feet, or an average of 85 feet. 

An article by Roth reports results of experiments on germin- 

ation of Robinia seed treated with hot water, which is usually 

done in Hungary, as with us. These experiments were 

made in the laboratory and also checked in the field, the latter 

tests showing analogous results, the germination per cent. im- 

proving with the temperature, the series being as follows: 

Temperature of water, deg. C., ...c0..eeeeeeee 25 40 60 75 gO 100 
| OYA LULL Op GGL ALCL UB ho DORA ORO OOO ORIBAT 290 Ai sol AseG 5. . OL 

In all tests the water was poured on the seeds, left 10 seconds, 
temoved for two minutes, then poured on again and left 24 
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hours, the seed being then immediately sown on paper in the 

laboratory and on soil in the garden. The latter tests, showing 
only a small reduction in germination per cent. exhibited other- 
wise the same relation between germination and temperature of 
water. 

Erdeszeti Kiserletek. Heft 3 and 4, 1908. 

For lifting seedlings or transplants Fores- 

Mechanical ter Landenberger has constructed a me- 
Plant chanical device, which appears efficient and 

Lifters. time-saving. On light soil two men oper- 
ating will lift 20,000 seedlings, or 12,000 

to 16,000 transplants; on heavy dry soils 7,000 to 8,500, with ab- 

solutely no damage to roots. It consists of a steel rake with 

long pitchfork-like prongs hung into a frame work and worked 

by a lever arrangement. The cost of the apparatus is $16. 

Allgemeine Forst- u. Jagdzeitung, April, 1908, p..150. 

Very few studies of the effects of green 
Fertilizers mulch on stands have yet been undertaken 

im and our knowledge in this direction is ad- 
Forest. mittedly meager. The use of artificial fer- 

tilizers has been urged upon foresters by 

those with such fertilizers to sell so strongly that forest tests of 

commercial fertilizers are being widely made. Results that appear 

to bear out these commercial claims seem to have been reached 

in Holland and Belgium. It is well however to stop and inquire 

into the value of these experiments as such and the need commer- 

cial fertilizers may be expected to meet. 

The first requirement for a forest test is an area entirely ho- 

mogeneous throughout and large enough for subdivision. Ideal 

conditions are always most nearly obtained in pot culture. In a 
forest test we must use an area far from ideal in its composition 

and then make corrections for the varying factors of site. The 

results themselves must be studied for the irregularities they con- 

tain and the corrections to be applied. In this way the annual 

crops of agriculture furnish decisive results quickly. In forestry 

the question becomes much more complicated for we must know 

not only whether to fertilize and with what to fertilize but how 

- 
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often to fertilize. There are many indices to effective treatment 

but whether it pays or not is not known until the crop is har- 

vested. 

It is best to study a few problems at a time and not complicate 

the test with too many factors. We must always depend upon 

the crop itself for our verdict, for chemists have found no way 

to measure the available mineral food in the soil. Analyses 

merely indicate possible needs. To those selling fertilizers they 

readily furnish specious and misleading arguments. 

It seems to be true 

(a) that thinning benefits many forest soils; 
(b) that green mulch is beneficial when open country is 

first planted to trees; 

(c) that nitrogenous organic matter has a value; 

(d) that fertilizing backward thicket growth pays; 

(e) that bog earth pays in sandy soils. 

It seems doubtful whether potash and racemes acid pays 

on unlimed soils. 

In the autumn of 1900 Dr. Jentsch returned to Mtinden from 

a summer spent in Belgium studying the results of experiments 

with fertilizers in forests eager to make similar studies. With 

the aid of Dr. Hornberger and in accordance with the general 
principles laid down by him two areas were set aside in the 

Kattenbuhl forest. The soil of this area has been reported upon 
in an earlier paper (F. Q., vol. VI, p. 180). 

The final measurements of heights on this area five years after 

planting spruce shows clearly the need of checking several plots 

treated in the same way, and of using averages instead of single 
results. With such qualifications as the results impose it may 

be said that kainit and Chili saltpeter seem to have no effect. 

Phosphates are however beneficial or it may be only the lime 

they contain. ‘Such results agree well with chemical analysis, 

for by comparing analyses of soil with the requirements of a 

spruce stand lime alone is notably deficient. F. D. 

Hornberger.—Einige Bemerkungen itiber Diingung im Walde. .Zeit- 
schrift fiir Forst- und Jagdwesen, April, 1908, pp. 230-236. 
Hornberger.—Uber einen Fichtendiingungsversuch. Zeitschrift fiir 

Forst- und Jagdwesen, May, 1908, pp. 309-313. 
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A disease which for lack of more accurate 

Pine name has been termed the pine plague 
Foot-rot. causes serious losses in pine and spruce 

stands in the moors of northwestern Prussia. 

Another common name is foot-rot, though Erdmann recently 

contends that the root disease accompanies but does not cause the 

trouble. Work done by the Eberswalde institute for the study 
of soils, however, indicate that the fungus attacking the roots 

is the immediate cause of death. The fungus is slow in its at- 

tack and the pine tenacious of life so that the tree frequently 

recovers and never dies until the root system is completely de- 

stroyed. The regenerative power of the pine is remarkable and 

a number of types of root system are developed under the stim- 

ulus of the disease. A study of the symptoms shows many things 

in common with the prevalent disease of pine stands on refor- 
ested farm lands in eastern Prussia. The stand here taken that 

pine plague is confined to land once fallow and but recently for- 

ested is contradicted by von Bentheim and others. 

To throw light upon this point the natural limits of native 
spruce and pine in the Luneberger Heide was investigated on 
the basis of the early records of those forests whence virgin 
pine and spruce have been reported. The records in many in- 
stances that what have long been accepted as areas on which 
pine is indigenous are shown to have been planted. The north- 
ern limit of these species is pushed farther to the south than 

has heretofore been thought correct. It does not however alter 

the fact that pine and spruce are to-day dying on areas once cov- 

ered by indigenous stands of these species. 
These historical studies have confirmed in the author’s mind 

the belief that pine plague is not found on soils that have always 

been under forest. In other words it is a disease which follows 

foresting of open country. In the eighteenth century an end 

was made to almost the whole forest wealth of northwestern 
Prussia and the land degenerated into moor. With this change 

came soil deterioration and against these untoward soil conditions 
the planted pines are waging a losing warfare. 

Duff is not the cause for it is not regularly associated with the 
pine plague. And despite the hard things that have been said 
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about the sterility of moor soils, about the only constituent in 

which they are lacking is lime. 

All previous theories having proven untenable the author sug- 

gests that the cause is a micro-organism peculiar to unwooded 

soils and absent from forest soils, a micro-organism which en- 

ables the foot-rot (Polyphorus annosus) to become a true para- 

site and attain a virulence entirely foreign to its usual attacks. 

As for the pine it is entirely unadapted for reclaiming moor 

land and is probably the poorest species that could have been 

chosen. It is necessary to turn to some other. Broadleaved 

species, if we except the birch, are free from foot-rot: but they 

do not pay. The fir may be used if desired but of all species the 

Douglas fir—the coast variety—is immune from attacks of foot- 
rot, will thrive here, and is in every way superior to the pine. 

Fe Ds 

_ Zimmerman, A.—Untersuchungen tiber das Absterben_ des Nadelholzes 
in der Liineburger Heide. Zeitschrift fir Forst-und Jagdwesen, June, 

1908, pp. 357-391. 

MENSURATION, FINANCE AND MANAGEMENT. 

As a basis for estimating mature stand of 

Form pine, Fricke determines first the work-wood 

of form-factor on the basis of certain regular- 
Pine. ities observed in mature pine trees. A 

study of an abundance of data indicates 
that for practical purposes the work-wood length may be taken as 
70 per cent. of the total height of the tree, the middle diameter of 

this length as 754 per cent. and the top diameter as 50 per cent. 

of the diameter breast high. This gives a work-wood form- 
factor of 40. A 5 per cent. reduction is made for waste in 

logging, leaving the corrected factor 38. 

The generally accepted form-factor for the mature pine stem 

is 44.2. Subtracting from this the undiminished use-wood form- 

factor, we obtain the fuel-wood form-factor as 4.2. Loss in 

logging this kind of material amounts to 10 per cent., and the 

corrected factor is 3.8. Adding this to the corrected use-wood 

form-factor gives 41.8 for the form-factor covering both classes 

of material of which 91 per cent. is work-wood. Where all 
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trees do not furnish entire stems for work-wood, reductions must 

be made to accommodate. 

This discussion shows that a reduction of 9.2 per cent. must 

be applied to volume tables of mature pine to cover loss in 

logging. The method here advanced is subject to a critical 

comparison with recent work in the same field and is shown in 

all essential respects to be in fair agreement with what other 

authors have found true. F. D. 

Berechnung des Wertes haubarer Kiefernbestande auf dem Stock; Form 
des Kiefernschaftes. Zeitschrift fir Forst- und Jagdwesen. May, 1908, 
Pp. 290-308. 

Since R. Weber’s attempt to deduce from 
Law the measurements recorded in the yield 

of tables mathematical formulae and laws of 
Height Growth. growth which shall explain the progress of 

increment on trees and stands little has 

been done in this direction. 

Dr. Schubert, who has thrown doubt on some of Weber’s de- 

ductions in 1895, proposes a simpler and more intelligible form 

for the law of height growth, by developing the annual increment 

as a function of the height, while Weber had determined the 
height at any time as a function of the maximum height of the 

AF) species (h, = hh... Lr — 
I.op 

If one plots the annual height increment of spruce for in- 

stance, in a co-ordinated system as a function of the height, it 

becomes at once apparent that the current increment rate in- 

creases in the juvenile stage to a maximum until a certain height 

is attained and then decreases constantly—the curve has a short 

ascending and a long descending arm, which latter approaches a 

straight line, 7. e., the annual increment is a linear function of 

the height and if i = increment, h = height, a and D positive 

constants, we can make the equation 

1) += b — an. 

When the maximum height. (H) is attained 1 = a, hence 

b = aH, or H =o hence 

2) i= a(H—h). 
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Now since h= f (f), the height is a function of time or age, 

if dh is the height increment during the small period of dt, hence 

—adt, and by 
dh adh ah 

t=] and we may write — 7 a(H—A), or Ah 

integration with e the basis of natural logarithm, we come to the 

equation 
I 

3) ho = (H—!) (i — aay Ne 

or ift—t=—-F 

4) h—Il= (H —l) terry 

This is the correct way of writing the empiric formula of 
Weber’s. 

A comparison of calculated and actual yield table data snows 
the formula correct. The decrease of the annual increment 

(after the juvenile period) im the average height of normal pine 

and spruce stands in North and Middle Germany decreases (con- 

sant a) for each im height growth approximately equally, 

namely I.5¢m. 

The equation of the author, sub 2, has the advantage that 

neither the time from which the calculation is to begin, nor the 

height then attained plays a part. 

These formulae have, of course, no application to single trees. 

In a somewhat lame manner does the author attempt a theo- 

retical discussion of what takes place in the height growth, after 

belittling without good reason the theoretical explanation of 

Weber. His reasoning is mathematical as follows: If within a 

fibro-vascular bundle annually an amount of work & is performed, 

namely one part proportional to h to overcome friction and 

gravity, the balance proportional to 7 for the formation of the 

length shoot, and A and B are positive constants, then we have 

the equation 

3) E= Ah + Bi. 
Substituting equation (2) for 7, we have 

E = A+ Ba(H—h) = BaH 4+ (A—Ba)h. 

The equation says: The higher a tree grows, the more h ap- 
proaches the maximum height H, the smaller is the amount of 

energy & remaining for the production of the height shoot, the 

smaller this will be. When the maximum height is reached, and 

> 
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friction. This is only a mathematical foundation of certain 
simple suppositions; whether these can be used for the charac- 

terization of actual processes is left to the judgment of botanists. 

Ueber das Hohenwachstum der Baume. Zeitschrift fiir Forst- u. Jagd- 
wesen, March, 1908, pp. 152-159. 

The large loss of value occasioned by the 
Calculation ravages of the fungus Trametes pini in 

of many German forests (see QUARTERLY, 
Damage vol. IV, p. 47) has given rise to consider- 

by able literature on the question of how much 
Rot. expense can be afforded to get rid of it. 

Several forest financiers have participated 

in this discussion, among them Dr. Heinman, who reported in 

1905, and now makes a second calculation on a larger cut. The 

method of procedure may be of interest, as it can be applied in 

other damage calculations of similar character. 

The cut on which this calculation was made amounted to 

218,000 cubic feet, a year’s budget of the West Prussian district 

Raudnitz. 

The prices obtained per cubic foot for logs of sound and doty 

wood were respectively 

IMelassmUovers/Oncubpic heeL) ala wie nee eects 15.5. and 11 “cents 
tiiclassw(SONton7ancbicMreet) ey wse cts tule elee ins ie eel 15.5 and 10.4 cents 
Thiwclass a(s5 ator SOuctbhie meet) remem sain nats mretcleiors 14 and g.4 cents 
TV class <below:35 cubic feet) > 0. ov. eicereue asc «Le! enn oe genes 

Cordwood brought on the average $3.75 per cord. 

If the stands had been all sound, a detail calculation shows, 

the result would have been $33,055, the actual result was $30,- 

753, hence a loss of $2,300 occurred. Since the material of the 

lower log classes can be cut into cordwood, which then brings 

relatively a higher price per cubic foot, there is a recovery of 

30 per cent. of the loss in this item, so that while in the material 

a disease per cent of 13.6 was found, the money loss per cent. 

was only 6.6, or practically one-half of the material damage. 

This proportion between material and value damage is believed 

to be practically constant. 
A careful analysis of the eleven different felling areas varying 

_ 
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in the damage per cent. shows the value loss as varying from 

$15.60 to $73.40 per acre and by dividing the stem number into 

these amounts, the justification of an expense varying from 9 

cents to 24 cents per tree for combating the fungus is calculated. 

Actually, larger expenditure would be justified, as this loss 

does not include the unknown loss that is likely to occur in the 

mill. Unfortunately the means of getting rid of the trouble are 

not very effective. 

Ueber den Schqden des Kiefernbaumschwammes. Allgemeine Forst- u. 
Jagdzeitung, April, 1908, pp. 123-125. 

UTILIZATION, MARKET AND TECHNOLOGY. 

The prize trophy offered by the California 

Cypress Wine Growers’ Association to that associa- 

for tion or individual who should present the 

Light best substitute for white oak for the manu- 

Cooperage. facture of wine barrels has been awarded 
to the Southern Cypress Manufacturing 

Association. The woods offered in competition, namely, red- 

wood, the western cedars, western spruce and cypress were each 

subjected to severe and thorough tests as to strength, liability 

to impart taste or color to the contained liquid, density suf- 

ficient to prevent leakage, freedom from warping, and price of 

material such that barrels might be made therefrom as cheap or 

cheaper than from white oak. Contrary to all general expecta- 

tions the tests for the capability to impart taste and color to the 

contained liquid and freedom from porosity proved the cypress 

to be superior to all other substitutes— Southern Lumberman, 

March 21, 1908. 

For some time manufacturers of box- 

An -. making machinery have been seeking to 

Improvement turn out a collapsible packing box that 

in would be satisfactory in all its essential 

Box points. Finally after a series of improve- 

Manufacture. ments they have succeeded in putting out a 

new wire hinge cover box machine that is 

capable of turning out a collapsible box of durability, strength, 

19 
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and practicability and yet at a cost comparable to that of the 

present nailed up box. The latest improvement has succeeded 
in achieving the first three qualities at a cost sufficiently low to 

make the wire hinge box a successful competitor to nailed boxes. 

The increased flexibility of the wire hinge corner box renders it 

much less subject to damage from rough handling. By tests 

weights of as much as 185 pounds have been successfuuly ship- 
ped more than 500 miles with at least eight handlings in boxes 

whose heaviest cleats were nine-sixteenths of an inch thick, with a 

body of one-quarter of an inch stock.—Barrel and Box, March, 
1908. 

Although Brazil is supposed to be an im- 

Brazil mense forest country, its wood export is 
Wood small, less than $300,000. In Igor it was 

Export. 3,400 tons, in 1903, 6,500 tons, in 1906, 
5,000 tons. According to the German ex- 

pert attaché at Rio de Janeiro, this small trade is due to the fact 
that the larger part of valuable woods in the neighborhood of 

shipping ports is gone, then lack of competent labor, then finan- 

cial trouble. The kinds most exported are Jacaranda, Brazil 

wood, and Massaranduba, besides the one conifer, Araucaria, 

called falsely Pifo. 

Two extensive, compact forest regions are to be considered 

for exploitation. The largest is represented by the Amazon 

river and its affluents, the second is the densely timbered coast dis- 

trict from Allagoas south to the Rio Grande do Sul. In addition, 

there are smaller complexes on the interior plateau, as in the 

State Soa Paulo, on the lower reaches of the rivers Tiete and 

Parana—panema, in the State Matto Grosso, along the marshy 

shores of Paraguay river between Corumbo and Cuyaba, in the 

State Goyaz near the capital, and others. These latter areas 

are out of question for export trade, the interior being devoid of 

navigable rivers or other means of cheap transportation. 

No increase of exports from the Amazon‘is to be anticipated 

in the near future, because the available labor is all employed 

in the more lucrative rubber exploitation, which is often short 

of supply. 
The litoral forest districts from their southern extension have 

- 
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furnished Araucaria and Cedrela, but since the rivers originating 

in the coast mountain range flow mostly towards the interior as 
affuents of the Parana, there is no good reason for expecting a 

considerable increase of exports, the few railroads in existence 
having little influence on the situation. The main source of 

supply at present is found in the State Espirito Santo, which is 

favored by large rivers navigable for great distances, like the 

Rio Doce and Stabapoana. Here also the coffee planters have 

found their business suffers from low prices and hence the need 

of eking out incomes from forest exploitation, which promises 

to be shortly carried on more energetically, especially as several 

kinds of timber so far unknown in European and North American 
markets may be found valuable. 

Die Holzausfuhr Brasiliens. Allgemeine Forst-.u. Jagdwesen, June, 
1908, pp. 231-232. 

According to a report of the German con- 

Teak sul at Moulmein, which is the center of the 

Trade Burmese teak trade, in 1906, were exported 
of over 50,000 tons. Although prices of 

Burmah. the wood in Europe are high, namely, 

from $90 to $140 per ton of 50 cubic feet, 

the shippers do not make any satisfactory profit. Woodswork 

becomes every year more difficult and expensive, as the distances 

increase and elephants become more expensive. Male animals 

which 20 years ago could be had for 2,000 rs. ($650) cost 

to-day three and more times as much, and females which ten 

years ago could be had for 1,000 rs. now bring 3,500 to 5,000 rs. 

The government has begun a system of leases directly with 

European firms for working the teak forests in the Shan States 
and elsewhere, and seems inclined to introduce this system gen- 

erally. 

Der Teak handeb in Moulmein. Allegemeine Forst- u. Jagdzeitung, 
April, 1908, p. 149. 

Jamaica, according to a publication of the 

Dye Woods German Imperial Department of Interior, 

of produces about one-fifth of the Campeche 
Jamaica. dye-wood supply of the world. The Cam- 

peche tree is a small tree, averaging 12 
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inches in diameter and 20 to 30 feet in height, and is cut when 

about 10 years old, dissected into suitable pieces for handling, 

peeled and the half-inch sap wood removed. Now old roots are 

also utilized. The wood is red-brown but produces a deep 

black-blue color, which formerly was used in dyeing wool manu- 

factures. Now, with aniline colors supplanting it for that pur- 

pose, it is retained in use for leather goods and textile fabrics 

for which aniline colors are not suitable. 

Lately the extract is manufactured in Jamaica and exported 
in barrels, two firms being in this business. 

One of these exported in 1905-6 over $200,000 worth to the 
United States, besides large quantities to Germany and Great 
Britain. 

In spite of the increasing export of extract the raw wood trade 

has not much diminished, being in 1903 36,875 tons, in 1906, 
29,511 tons, and in the first six months of 1907, 17,512 tons 

mostly shipped from Sav-la-Mar and Black River. 

The yellow wood (Morus tinctoria) is largely displaced by 
aniline colors, yet in 1906 its export was still in the neighbor- 

hood of 5,000 tons. It is especially used for Khaki colors in 

cotton and woolen goods. 

Farbholz Gewinnung und Handel auf Jamaica. Allgemeine Forst- u. 
Jagdzeitung, June, 1908, p. 232. 

Compated with i880 France had her wood 
French imports very considerably reduced, namely, 

Imports. from 3 million tons and 40 million dollars 

to 1,230,000 tons and 15 million dollars in 

1900, since this last date the imports have increased again. In 

1905 the net imports amounted to 22.8 million, in 1906 to 32.8 

million, in 1907 rising slightly to round 33 million dollars, al- 

though if we do not offset the increased exports of 14 million, 

the advance in imports over the previous year would be over 2 

million dollars. In this 10 million dollars. worth of pulp wood 

appears. 

Eaux et Foréts. No. 5, 1908, p. I5I. 

: 
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STATISTICS AND HISTORY. 

Knowledge of wood prices in Europe has 

Log value to us mainly by showing to what we 
Prices must ultimately come in due time. There 

in can be little doubt that prices prevailing 

Hesse. now in the dearest markets will eventually 

be world prices. For the years 1906 and 

1907 the prices for logs in the state forests of Hesse were as 
follows, in cents per cubic foot, rounded off: 

Inches Middle Diameter. 

24+ 20-24 16-20 12-16 I0-12 Below Io 
68 Oaks Cexstraysisahivas pote 59 52 33 20 13 

OakiGeommonyye seicess ne: 50 41 34 23 14 12 
BCCCHR Oe oe Re tee es 15 16 14 12 10 13 
| FOE, On AOD Can GO a Ee 24 22 1 12 10 
SPARC Rh * BS esi 16 15 14 13 II 

This would indicate a range per M feet BM of say $18 to 75 

for oak; $15 to 18 for beech; $15 to 26 for pine, and $17 to 18 

for spruce. It is interesting to note that prices are not quite uni- 

formly influenced by size. 

Mitteilungen der grossherzollich hessischen Staats forst verwaltung, 
in Zeitschrift fiir Forst- u. Jagdwesen, April, 1908, p. 267. 

Bavaria, among the German States, stands 

Results next to Prussia in size of State forests, 

of which in 1905 comprised 2,035,700 acres 
Bavarian timber producing area. 

Forest The total cut was 132 million cubic feet 

Management. or 56 cubic feet per acre. Of this cut 1.8 

million or not 1.3 per cent. was brush and 

root wood. Of the balance 51.7 per cent. was building material 
or work wood—logs and ‘bolts—the increment per acre of this 

character then being about 29 cubic feet, which may be set equal 

to 240 feet B. M. It is interesting to note that 20 per cent. of 

the log timber, but over 4o per cent of the cordwood cut came 

from thinnings. 

The average auction price for logs was a little over 12 cents 

per cubic foot and for cordwood nearly 5 cents, but by reason of 

various servitudes and freehand sales the total result for either 
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item was depressed by about 1 cent, the total actual result being 
$9,586,000 from which the cost of cutting and moving of $1,- 

305,000 must be deducted to get the net income of the wood 
sales which figures $4.22 per acre. Other expenditures bring 

this down to $2.46 for the whole forest administration. 

Of the log cut the bulk is coniferous, only 12 per cent. was 

deciduous, and of this nearly half oak. 

Mitteilungen aus der Staats forst verwaltung Bayerns, Heft 7, 1907. 

An interesting historical study by Melard 

French explains in detail the peculiar forest ad- 
Methods ministration existing in France before the 
of the Revolution. The country was divided into 
Past. 20 Grandmasterships, each subdivided into 

several masterships. This arrangement 

was the result of the celebrated reform reorganization by Col- 

bert begun in 1669 and dates from 1689, and little change oc- 
curred during the one hundred years before the revolution, ex- 
cept that the original 17 grand maitrises were increased to 20. 

While before the reform the officers secured their emoluments 

as best they could from the forest, regular salaries became the 

rule, ranging from 4,000 to 10,000 livres and 300 to 500 livres 

of fuelwood, which represents in present values three times 

those amounts, i. e., $2,600 to $5,000, a generous wage for 

France, especially when it is considered that the position could 

be sold or left to the children, a method which no doubt led to 

abuse, but which was general with many positions of State. 

The author warns against finding fault with this institution and 

points out that since everybody had the position he desired, he 

did not want advancement or change of residence and that meant 

a peaceful administration. The same place remained in the same 

family and the experiences of the father were utilized by the 

son, assuring a continuity of treatment most desirable in the 
forest, where brief observation and rapid changes prove often 

detrimental. / 

The sale of office or transmission by inheritance was, how- 

ever, not entirely without check, namely an examination, simple 
indeed, and having reference only to the functions of the office. 

Les départments des grands maitres avant la révoldtion. Revue des 
eaux et foréts. No. 6, 1908, pp. 161-175. 

? 
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MISCELLANEOUS. 

The question of the relative liability to 
Trees lightening of various species has been again 

Selected and again ventilated and all sorts of super- 

by stitions have been in vogue. The old Ro- 

Lightning. mans believed the laurel, fig, mulberry, 
peach, and box lightning-proof, and forest- 

ers in modern times have believed in more or less liability of va- 

rious species. Dr. Hess, as a result of 16 years’ observation, be- 

lieved the beech least exposed, and taking it as a unit found the 

fir 6 times, the Scotch Pine 37 times, the oak 60 times more liable. 
Other writers have had similar series worked out. 

The Belgian meteorologist Vanderlinden has lately published 

results of 23 years’ systematic observations mainly in Bel- 

gium, laid down in not less than 50 folio pages. By subdividing 

the territory into five sections, it was established that the differ- 
ent species did not take the same rank in each as regards greater 

liability, although our cottonwood seemed to be most frequently 

struck. From all the observations it may be concluded that the 
height of the tree, especially of isolated ones, and the character 

of the bark have much to do with its liability to lightning. This. 

would make the tall cottonwood with its furrowed bark more 

liable than the smooth barked generally lower Beech, and in the 

forest the dominant trees would be more liable than the lower 

tiers. To consider tall trees near houses as lightning protec-. 
tors is, then, a grave error. Lightning-proof trees, however, 

are a fable. 

“Revue des eaux et foréts.. No. 9, 1908, pp. 278-281. 

In his inaugural address as Director of the 

Academy Minden Forest Academy, Oberforstmeister 

a oo Fricke vigorously maintains that that insti- 

University. — tution does deserve to rank with the uni- 
versities (hochschule) of Germany. Cer- 

tain south German educators so earnestly argue that isolated 
forest schools are less fitted to prepare young men for forestry 

than are the universities offering forestry courses that they have 

denied them this rank. Prussia depends upon her two forest 

> 
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academies, and at least there, where there is no direct competition 

with a university the results hardly warrant the wholesale criti- 
cism Endres of Munich puts into his report as chairman of a 

committee of the German Foresters’ Union. It seems from so 
much of this report as Fricke quotes that in Lehrfreiheit and 

Lernfreiheit do these schools fall farthest short of the German 

ideal. 
When the state sets out to educate young men for its own 

service—for a service in which it is in duty bound to afford 
them employment during their active years and a pension when 

they are retired—it is no more than just that a specific and defin- 

ite preparation should be required. It does not seem to have 

occurred to the German that a freedom of a different kind, a free- 

dom to develop in the most effective direction, a Wuchsfreiheit, 

is possibly a good thing, too. 
F. D. 

Ist ’die Forstakademie Miinden cine Hochschule? Zeit-schrift fiir Forst 
und Jagdwesen, June 1908, pp. 341-357. 



NEWS AND NOTES. 

EK. A. STERLING, in Charge. 
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Foresters throughout the United States will deeply regret the 

death of H. D. Everett, who was killed by natives on the Island 

of Negros sometime during the latter part of May. His death 

was reported late in June by a newspaper dispatch from Manila. 

The report was not confirmed, however, until early in July when 

a cable was received by the Bureau of Insular Affairs at Wash- 

ington to the effect that Captain Ahern, Director of the Bureau 

of Forestry of the Philippine Islands, had found the body of 

Everett and of T. R. Wakeley, a native of Chicago, who had 
been acting as superintendent of schools of Negros. Everett 

and Wakeley, with four Filipinos, had been exploring the Island 

of Negros for the purpose of mapping the country and making 
an investigation of its natural resources. They had been missing 

six weeks at the time the first report was received. Details of 

the murder are not known beyond those given in the following 

quotation from Captain Ahern’s report, as transmitted by cable: 

“Am returning with remains of Everett and Wakeley, which 

we found near their last camp in the Bayaual mountains. At 
first our guides were apparently afraid to lead us into the moun- 

tains of the interior island along the route traveled by the two 

murdered men. Lwackily, we at length succeeded in securing 

guides who are acquainted with Ayhao, the leader of the mur- 
derers, and who took us to the last camping place of Everett and 

Wakeley. 

‘““Ayhao, it was explained, planned the murder while acting as 

one of the native guides who were conducting the two white 

men into the interior of the island. While gambling with the 
other guides, he drugged the entire party with the fumes from 

a plant. Ayhao and some followers killed Everett and Wakely 

and five guides. The only excuse given by Ayhao for murder- 

ing the party was that he felt like killing some one.” 

Capt. Ahearn and his party found the botanical and other 

equipment of the two men, and also Everett’s money. All the 
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villages and native strongholds in the mountains were abandoned 
upon the appearance of the searching party. Capt. Ahearn 

stated that he endeavored to capture Ayhao, but was deserted 

by his guides, ran short of rations, and found the trails so bad 
and the rivers so swollen that he had to return with his small 
force. 

Ayhao is reported to be far in the mountains with many fol- 
lowers. 

Everett was a graduate of the Literary Department of Cor- 
nell University in the class of 1901. He then entered the New 

York State College of Forestry, and continued his studies there 

until the dissolution of the Forest school in the summer of 1903. 

He completed his forestry course at the University of Michigan, 

taking his degree of Master of Science in Forestry in 1904. He 
immediately entered the United States Forest Service as a 

Forest Assistant, and did excellent work in various parts of the 

United States during the succeeding two years. He had more 

than the usual amount of spirit of the pioneer and frontiersman, 

and when the need for foresters in the Philippines became urgent 

in 1906, he made application for a transfer to that Bureau. 

His work in the Islands was under the direct supervision of 

Captain Ahern, and was of such a grade that he was rapidly 

promoted until he became Assistant Director. In the Philippines 

his professional work was of the same uniformly high character 

that marked it as far above the average, both in his forest school 

work and later in his work in the Forest Service. 
Interment of the remains was at Manila on July 18. Everett 

was 28 years of age at the time of his death. He is survived 

by his father, O. M. Everett of Malone, N. Y., and by several 
brothers and sisters. 

Some preliminary data on the field planting of the Pennsylvania 

Railroad Company was given in the June issue (vol. 6, No. 2) 

of the Quarterly. The cost figures, however, were not avail- 

able at that time, and the averages are here appended for the 

benefit of those interested in forest planting under Eastern con- 

ditions. ‘The total number of trees actually planted in the field 

was 303,030, divided among the various species as follows: 
- 
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,800 1 and 2 year old seedlings. 
GQuercis Sulfa, .). 0°62 os ae 102,950 ; ae 2 year old transplants. 

Quercus palustris, ....... ee 2 year old transplants. 
Quercus coccinea, ....... 800* 2 year old seedlings. 
Catalpa Vspeciosa, ......- 9,980 1 year old seedlings. 

Wietselariseraroras V2 <)<i.idietayate 1,200 1 year old seedlings. 

Platanus occidentalis, ... 500 1 year old seedlings. 
Fraxinus americana, ..... 2,000 1 year old seedlings. 

: . ,000 3 year old transplants. 
Pintisi sylvestris; .o20s es 92,700 } pee eee Giieeeedeaes! 

Bintisy strobus) vs cceeeeeeee 4,250* 4 year old transplants. 

Pints; ‘Tesinosa, 4 2/Acikesiek 1,300 2 year old seedlings. 

22,000* 3 year old seedlings. 
Warixs europaeas wa aisese 50350 5,000 2 year old seedlings. 

3,350 3 year old transplants. 

Pieces) excelsatrhiuce <4 «fs 45,000 25,000 3 year old transplants. 
20,000* 4 year old transplants. 

Thuja occidentalis, feel 3,500 3 year old transplants. 
Pseudotsuga taxifolia, ... | 500* 4 year old transplants. 

eGtal, sehen e he caves s 2 303,030 
*Tmported. 

Detailed records were kept for each of the eleven tracts 

planted, the actual cost of planting, including hauling to the 

planting sites, ranging from $3.51 to $4.85 per M., or, including 
plant material, from $6.73 per M., using imported Scotch Pine, 

to $10.74 per M., for underplanting a four year old locust plan- 

tation with Norway Spruce. The general averages were: 

Planting, $4.37; Plant material, $5.36; ‘Total, $9.73. This is 

a reduction from $6.04, for planting, and $11.29, total, for 1907, 

of 28% and 14%, respectively. Plant material cost $5.36 per 

M. in 1908, as against $5.25 in 1907. By the use of material 

grown in the Pennsylvania Railroad nursery at Morrisville, it 

is expected to reduce the total cost so as not to exceed $8 per M. 

In the Pennsylvania Railroad nursery at Norrisville, Pa., the 

extensive planting of nuts has resulted in marked success. The 

walnuts and oaks gave practically complete germination. From 

the 220 bushels of red oak acorns planted there are at the present 

time growing in the nursery not less than 1,500,000 seedlings, 

which will be suitable for field planting in the spring of 1909. 

Two bushels of pin oak acorns gave approximately 25,000 seed- 

lings, and 5 bushels of walnuts not less than 10,000. Other nuts 
planted gave uniformly good results, but the above examples 

are noteworthy. This remarkable success has undoubtedly been 
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due to the satisfactory condition of the nuts after storage during 
the winter. The seeds were stored by the Company, having been 

obtained in the fall of 1907. Comparative methods of storing 

were employed, but from the results apparent this summer it is 

plain that stratifying in sand does not give most satisfactory 
results, since the acorns were badly sprouted in the spring. On 

the other hand, the nuts which had been buried in bags out-of- 
doors and covered with sand had not sprouted in the spring to 
any extent, and consequently were handled much more cheaply 

and effectively. Germination was rapid in both instances and 

no difference could be detected. 

The example set by the Cornell College of Forestry in planting 
waste lands is being followed quite extensively not only by the 

State but by private individuals in the Adirondacks and other 

parts of the State. 
The Remington-Martin Co., one of the largest paper manufac- 

turing concerns on the Black river have begun reforesting their 

lands. ‘They have already planted over one-half million trees 

in the field. 
Mr. John Cole, a large land owner in the southern Adiron- 

dacks, has been planting his lands for the past three years. 

Three-year old White Pine trees imported from Germany have 

been used. 
The Santa Clara Lumber Company have a fine nursery at Tup- 

per Lake, N. Y., and this year did their first field planting, (see 

page 238.) 
The Stony Wold Sanitarium have made application to the 

Forest, Fish and Game Commission for advice and material 

in relation to reforesting about four hundred acres of land near 

Lake Kushaqua. 
The Gloversville Water Works planted last spring 15,000 

White Pine and 5,000 Scotch Pine on their lands. They have 

also started seed beds. 
The Hannawa Falls Water Power Company planted last 

spring on their lands in St. Lawrence Co., 10,000 White Pine 

trees. } 

The Forest, Fish and Game Commission have purchased about 
eight acres of land at Salamanca, N. Y., and have started fifty 

sed beds for raising trees to distribute to people who wish to 
- 

- 

Tia Padi 
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plant land in New York State. The trees will be sold at cost 

of production. Last spring four-year old White and Scotch 

Pines were sold for $3.75 per thousand. The purpose of this 

work is to encourage planting on the part of private owners by 

reducing to about one-fourth commercial prices on nursery stock. 

The demand was so great last spring that the Commission was 

unable to supply all the applicants. Commissioner Whipple is 

an ardent advocate of planting as an investment both by the state 

and private owner. His efforts along this line are receiving 

highest praise from Gov. Hughes, most liberal appropriations 

from the legislature, and warmest appreciation from the people. 

He also practices the advice he gives from the lecture platform 

in regard to planting and has planted a large tract in south- 

western New York. 

The Grass River Outing Club have purchased two-year old 

seedlings, which they have transplanted in a nursery, with a 

view to planting their waste lands. Prof. E. S. Babcock, an 

ardent advocate of planting, is reforesting land in Oneida Co. 

The Brooklyn Cooperage Company, probably the largest hard- 

wood manufacturers in Adirondacks, contemplate planting a 

large tract in Franklin County. 
The Dexter Sulphite Pulp and Paper Company, large land 

owners in the western Adirondacks, contemplate planting and 

have asked the Forest, Fish and Game Commission for advice. 

Hon. Horace White and Hon. E. R. Brown are planning to do 

planting on Fox Island in the St. Lawrence river. 

The following information regarding the field planting done 

on National Forests during the spring of 1908 was furnished by 

the Office of Extension Forest Service: 

> Number of trees Area planted 

Forest. planted. acres. 

Helena 15,000 ms 

Dismal River 214,000 107. 
Kansas 125,777 62.5 

Pikes Peak 32,000 16. 
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Forest. 

Pecos 

Gila 

Lincoln 

Santa Rita 

San Francisco 

Chiricahua 

Tonto (S) 

Tonto (N) 
Mt. Graham 

Pocatello 

San Bernardino 

San Gabriel 

San Luis Obispo 
Santa Barbara 

Monterey 

Forestry Quarterly. 

Number of trees 

planted. 

33,000 
54,250 
3,000 

2,000 
2,000 

2,000 

2,000 
1,000 

25,000 

33,000 
52,000 
72,800 

4,000 
IO1,000 

4,000 

884,827 

Area planted 

388.4 

The number of seedlings and transplants on hand at the Plant- 

ing Stations this year is as follows: 

Garden City 
Halsey 

Pikes Peak 

Ft. Bayard 

Ft. Staunton 

Gallinas 

Wasatch 

Pocatello 

Lytle Creek 

San Marcos 

Small nurseries 

56,000 

2,623,050 

308,944 
318,533 
122,980 

290,293 
754,950 
225,608 
74:575 

77250 
302,000 

5,154,673 
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The following quantities of seed were sown at the Planting 

Stations during the spring of 1908: 

Pounds of seed Estimated no. of 
Station. sown. seedlings produced. 

Halsey 60 500,000 

Garden City — 300,000 
Pikes Peak 63 300,000 

Gallinas 72 500,000 

Ft. Bayard 61 600,000 
Wasatch 125 2,000,000 

Pocatello 60 300,000 
Lytle Creek 150 500,000 

5,000,000 

There seem to be great possibilities in direct seeding, either 

broadcast or partial, as an economical and satisfactory means of 

restocking burned areas in the forests of the north and north- 

west, and at high altitudes in the southwest. Quite a number 

of experiments have been started this past spring with Douglas 

fir and several other species in order to procure data on this point. 

Following is a list of these experiments : 

Pounds of 

Forest. seed sown. Area acres. 

Little Rockies 10. ee, 
Yellowstone (Abs. Div.) 10. 7 

Yellowstone (Shos. Div.) 25: 4. 

Madison 3. +5 

Little Belt 4.5 85 

Black Hills 775. 70. 
Pike 14. re | 

Gunnison . 16. 2.7 

Rock Range 16. 27 

Medicine Bow 19. 2: 

Holy Cross 16. 7a 

Leadville I2. 2.0 

San Juan 4. 8 
Las Animas 14. 2% 
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Pounds of seed Estimated no. of 
Station. SOWN. seedlings produced. 

San Isabel 18. Ris 
White River 5 95 

Weiser gs bet 

Beaver Wie I.1I 
Holy Cross 6 1.0 

Manti Zs 3 

Pocatello 50. 9. 

Washington (Chelan Div.) Tear ZS 

Washing (West Div.) 16. 2.6 

635-5 118.1 

Plans have been made to undertake experimental planting of 

eucalyptus on selected areas on the San Luis, Angeles, Santa 

Barbara and Cleveland National Forests in California. This 

work will be commenced in August of this year with seed of 

61 species, secured in Australia. 

The Office of Silvics of the Forest Service is this year taking 
up a study of the number, kind, and efficiency of the windbreaks 

from Minnesota and Montana to Texas and New Mexico and 

in the windswept, middle-western states, embracing the area 

of prairies of Idaho, California and Washington. It is one of 

the first attempts to apply ecological methods to the solution of 

a puzzling, practical, problem. The investigation is in charge 

of Mr. C. G. Bates with several collaborators from the Universi- 

ties of Nebraska and Michigan. 
The windbreak study aims to reduce the matter of windbreak 

planting to an economic basis. The value of different species 

and methods of planting in windbreaks and the shelter-belts will 
be determined by the effects of these belts upon the yield of 

crops growing in their vicinity. Since such influence upon the 

crops must act through the physical factors of the environment, 
these factors may be measured to obtain a ‘direct index of the 
efficiency of the windbreak, and to explain the late effect upon 

the crops themselves. The factors which may be influenced by 

the presence of a windbreak are wind movement, atmospheric 

and soil moisture, light, and soil temperature. The movement 
tod 
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of the atmosphere determines, largely, the amount of moisture 

which will be evaporated from the leaves of plants and from 

the surface of the soil. It may also have an influence upon the 
occurrence of late and early frosts. While, on the one hand, 

the windbreak may check the force of the wind, and thus reduce 
the evaporation, it may, on the other hand, take a great deal of 

moisture from the soil to supply the trees which compose it. ‘The 

endeavor will be to determine which species produces the greatest 

barrier to the wind movement and at the same time makes the 

least demand upon soil moisture. 

A concerted movement seems to be on foot among the Southern 

lumbermen for the more conservative handling of the remain- 

ing yellow pine timber of the South. They have asked the Forest 
Service for advice with a view to logging conservatively, so as 

to derive future benefits as well as present returns. At a meeting 

in St. Louis the matter was discussed at some length, and an 

effort is now being made to perfect an organization which, if 
satisfactory to the Government, will have as its aim the more 

rational management of the Southern pine forests. It is under- 

stood that the organization, while virtually a combination of 
lumbermen, and, therefore, subject to Federal control under 

the Sherman Act, is not a consolidation in restraint of trade, 

but rather for the benefit of the forest resources and, therefore, 

legitimate in the eyes of the law. There is obviously opportunity 

for a better understanding amongst Southern lumbermen, for 
their trade methods have been injurious to themselves as well as 

to the forests, and at the same time it has been and is still hard 

for them to get together. The opportunities for improvement 

in the management of Southern timberlands are only too apparent, 

but it is not exactly clear how anything approaching intensive 

forestry or even conservative lumbering can be carried on with- 

out a curtailment of present profits, which will not be acceptable. 

It is said, however, that the lumbermen now realize that logging 

as at present conducted in the Southern Pine Belt is not only a 
serious injustice to the country but is directly inimicable to their 

own interests. It is proposed to log these lands in such a 

manner as to insure successive crops of trees and at the same 

time make present utilization more complete. The timber ordin- 

20 
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arily wasted in long tops and high stumps will be saved and 
the wasteful practice of boxing trees for turpentine will be dis- 

continued and all turpentine orcharding will be done by the 

cup and gutter system, the larger trees only being bled. The 
slash will be disposed of so as to remove the menace of fire 
and insects to growing timber, and the cut-over land will be 

patrolled during the dry seasons in order to prevent serious fires. 

While the proposed organization has not yet assumed definite 

form, it {s very certain that the practice of forestry throughout 

the Southern Pine Belt, where about one-third of the timber 

of the country is produced, would be a great conservative measure 

and go a long way towards averting the approaching timber 

shortage. 

In order to expedite and render more effective and economical 

the work of administering the National Forests, field headquar- 

ters are to be established by the Forest Service in the West, 
and the clerical force needed to complete the organization will 
be mainly drawn from the force now employed in the Wash- 
ington office. The change will take place not later than January 

I, 1909, and will probably begin by October 1 of the present 
year. 

At present the National Forests are grouped under six dis- 
tricts with headquarters as follows: District 1, Missoula, Mon- 

tana; District 2, Denver, Colorado; District 3, Albuquerque, 

New Mexico; District 4, Salt Lake City, Utah; District 5, San 
Francisco, California, and District 6, Portland, Oregon. These 

headquarters will remain unchanged under the new plan of ad- 

ministration. Each district will be in charge of a district forester 

who will deal directly with the Supervisor of the Forests of his 

district. Only questions of special importance will be submitted 

to the Washington office for action. In this way, the regular 

business of the forests will be much expedited, while the men 

who have charge of the business will be in almost constant 

touch with the users of the Forests. The men to take charge 
of the several districts have not as yet been selected, but they 
will be chosen from those in the regular Service force who have 

had most experience in the work on the National Forests. 
The growth of business on National Forests, resulting from 

the use of their resources by the public, has been steady and rapid 
_ 

cad 
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ever since the policy of wide use supplanted the policy of 
restricted use, at the time when the management of the National 
Forest was placed under the Forest Service. One of the big prob- 

lems of administration has been to get into close touch with the 

users of the National! Forests, and this has already been partially 
solved by various expedients, such as delegating to local Forest 

officers the authority to transact a large part of the National 

Forest business. In this way the public and the Service have 
been constantly brought closer together. A second step in the 
same direction was the recent transfer of headquarters for sup- 

plies from Washington, D. C., to Ogden, Utah. A third step 

was the placing of a branch of the office of engineering, which 

has charge of permanent improvements on the forests, also at 

Ogden, which is centrally located. The contemplated change 
is, therefore, merely the completion of a plan which has already 

been partially worked out. 

Probably one-third of the clerical force now in Washington, 
mainly stenographers and typewriters, will go West to complete 

the organization required in each field district. It is expected 
that a sufficient number of clerks in the Washington office will 

desire assignments to the field headquarters, so that it will not 
be necessary to send to the field those who do not wish to go, 

and no new appointments will be necessary. In making selec- 

tions for the new posts the individual preferences of the clerks 

will be consulted so far as the work permits. 

The change will not affect the form of organization of the 

work done by the Service, except that directly connected with 

the administration of the National Forests, will continue to be 

Forest Service in Washington. The offices will be retained as 
at. present, but with a smaller force. All of the investigative 

work will be directed from Washington. 

The appropriation for the Forest Service for the fiscal year 

ending June 30,°1909, is $3,946,200. This sum includes $600,- 
ooo set aside for the construction of permanent improvements on 

the National Forests, such as roads, trails, bridges, telephones, 

cabins, pastures, drift fences, and fire lines. The total appro- 

priation for the fiscal year ending June 30, 1908, was $3,463,879. 

Of this sum $500,000 was for permanent improvements. Un- 
der the terms of the new appropriation, 25% of the receipts 
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of the National Forests will be returned to the states in which 

the National Forests are located, for roads and schools. ‘The 

net receipts from the National Forests during the fiscal year 
ending June 30, 1908, were $1,793,971.20, of which $448,492.79 

will be paid the states for the purposes mentioned. During the fis- 

cal year ending June 30, 1907, the net receipts were $1,530,321, of 

which 10%, or $153,032, was turned over to the states for roads 

and schools. The amount thus turned over must, according 

to law, be distributed among the counties in proportion to the 

acreage of National Forests within their respective limits. 

On July 1 the general plan of redistricting the National For- 

ests was put into effect, in accordance with plans worked out 

during the preceding winter and spring. Under the new plan, 

twenty new administrative units were established. No material 

additions to the National Forest area were made, but many 

of the administrative boundaries were rearranged, names of 

Forests were changed, and in many cases several small Forests 
were consolidated under a single name. Single words were 

adopted for names wherever possible, and an attempt was made 

to commemorate the names of important geographic features, 

and of men of historical interest in the respective regions. Many 

of the names commemorate hunters, guides, trappers, Indian 

chiefs, and explorers. 

Under the redistricting, there are 144 Forests, under the ad- 
ministration of 144 supervisors. The total area of the National 

Forests on July 1 was 167,976,886 acres. The total number of 
rangers and guards was 1,442, making an average ranger district 

of 116,488 acres for each field man. As a matter of fact, the 

average range district is somewhat larger than this on account 

of the large area of National Forests in Alaska for which practi- 
cally no patrol force is necessary, and also on account of the 

fact that a considerable number of the rangers and guards are 

engaged entirely on timber sale work, so that they take no part 

in the patrol of the Forests. ; 
The redistricting will very greatly simplify the administration 

of the Forests, since it reduces the average area of each adminis- 

trative unit to but little over one million acres, and since the 

increase in the number of headquarters adds greatly to the con- 

Cd 
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venience of the general public in reaching and transacting busi- 

ness with the Supervisors. 

So far the orders redistricting of the Colorado, Nevada, Wy- 
oming forests have been promulgated, and several of the new 

districts have been changed in name. 

On May 30, 1908, the President approved an Act extending 

the provisions of the original Act of June 11, 1906, to all the 

National Forests in California, excepting those situated in the 

counties of San Luis Obipso and Santa Barbara. The Act of 

June 11 makes possible the settlement under the homestead laws 

of lands in the National Forests which are chiefly valuable for 

agricultural purposes. No decrease in the number of applica- 

tions for the lands is noticeable, the number of applications dur- 

ing the present year being greater than during the preceding 

year. On June 30, 1908, the total number of applica- 

tions received was 7,992. A large force of field examiners 

has been employed to make the necessary examinations and 
reports. A part of the work is also done locally by the Forest 
Rangers under the direction of the supervisors. It is ex- 

pected that by the close of the present field season, all the lands 

applied for will have been examined and reports submitted to the 

Forester. 
A distinct change in the character of applications is noticeable, 

the numerous attempts to secure the listing of heavily timbered 
lands under the guise of the Act of June 11 having, for the most 

part, been abandoned. 

The reports of Forest Supervisors show that during the past 

year the damage to timber from forest fires on the National 
Forests has been materially decreased from what was formerly 
the case. The forest area burned over during the calendar year 

1907 was 212,850 acres, as against 115,416 acres in 1906, but 

183,485 acres were grazing lands upon which no damage to 

timber resulted. 29,365 acres of merchantable timber was 
actually destroyed or damaged by fire in 1907, as against 52,374 

acres in 1906. ‘The total number of fires of all kinds reported 
was 1,335. The estimated value of timber destroyed was $31,- 
590, less than 42% of the amount destroyed during the preced- 

ing year. 
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Forest fires have been raging in Maine during July. Among 

other sufferers the Great Northern Paper Company had 1,500,- 

000 feet burned in Jerusalem township. The most dangerous 

conditions in eight years were prevailing and widespread damage 
is anticipated. 

Great progress in the construction of permanent improve- 
ments on the National Forests has been made during the fiscal 
year ending June 30, 1908. This was made possible by the 
appropriation by Congress of a special fund of $500,000 for 
this work. During the year, 3,400 miles of trails were con- 

structed, 100 miles of wagon roads, 3,200 miles of telephone lines, 

550 cabins and barns, 600 miles of pasture and drift fences, 250 
bridges, and 40 miles of fire lines. It is expected that the appro- 

priation of $600,000 to be available during the present fiscal year 

will permit the further extension of improvement work on the 

National Forests in accordance with the plans made during the 

past year. 

Fifty-four Forest Assistants from various forest schools 

throughout the country entered the Forts Service on July 1, 
and were distributed among the various offices. 

Following closely upon the decision of the Supreme Court of 
the State of Maine that the state has the right to regulate the 

cutting of timber on lands owned by private parties, word comes 

from another section of the country, of still more pronounced 

state action tending in the same direction. 

Pursuant to the request of the retiring Governor, N. C. Blan- 

chard, of Louisiana, an act has been formulated which is to 

be presented to the legislature for consideration at its coming 

session. 

The proposed act makes it unlawful 
First. To fell or girdle forest trees of less than 12” diameter 

breast high except in cases of cutting for domestic use or in 

clearing for farms or road building. 
Secondly. To fell trees in such a manner as to injure young 

growth. 
Thirdly. To allow brush to remain upon the ground in the 

neighborhood of young trees. 
- 
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The act makes the breaking of the above provisions a misde- 

meanor punishable by fine or imprisonment for each tree felled 

in violation of the act. 

The new Alabama Forestry Commission having been created 
only last November at the extraordinary session of the Legis- 

lature has issued its first official address to the people of Ala- 

bama. ‘The address deals particularly with the imperative need 

of co-operation among the timberland owners of the state and the 

importance of fire protection and prevention. One of the features 

which is bound to attract considerable attention is the guarantee 

of exemption from taxation of all lands used for tree culture 

for a period of ten consecutive years. The address also deals 

with the delegation to the game and fish wardens of the powers 

of forest wardens to protect state forest reserves and to enforce 

forest rules, laws and regulations. 

West Virginia has added another school of forestry to the 

many as a branch of the state university at Morgantown. Also 

a state forestry association has been formed with the purpose of 
promoting practical forestry. In addition to these moves a 
committee has been appointed by the State Board of Trade to 

draft forest laws and to outline a policy to be laid before the 

legislature at its next session—Southern Lumberman, February 

15, 1908. 

The Government of Sweden is planning a forestry exhibition 

to be held in Stockholm in 1910. In addition to exhibits of wood 
products in various stages of manufacture, lectures on forest 

problems will be given by expert foresters of various countries. 

It is probable that the United States will be asked to send exhibits 

from its several forest regions as well as from its island posses- 

sions. It is expected that Great Britain and the timbered British 

provinces will also be invited to send exhibits—Canada Lumber- 
man and Woodworker, April, 1908. 

Chancellor Lyell, of Mississippi, recently rendered a decision 

which, if sustained by the higher courts, will prove to be a blow 

to the ‘Mississippi Plan.’””’ The decree came as the decision in 

a test case concerning the legality of a clause in the constitu- 
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tion of the Retail Lumber Dealers Association of Mississippi and 
Louisiana which practically provides for the boycotting of whole- 
salers and manufacturers who sell direct to the consumer, and 

which has come to be known as the “Mississippi Plan.” The 
chancellor declares the association to be a “combination in 
restraint of trade and intended to hinder competition” and orders 

a dissolution of the association. The case has been appealed to 
the Mississippi Supreme Court. 

In accordance with its established policy of increasing from time 
to time its forest land holdings the State of New York through 

the agency of the State Preserve Board has recently purchased 
a tract of 3,500 acres of Adirondack Region land paying there- 

for $8.00 per acre. This action is of particular interest in that 

the tract embraces the head waters of the Hudson River and 

includes some of the highest peaks in the Adirondack Mountains. 

The State of Massachusetts has passed a law to establish a 

system of forest reserves in the State with an initial appropriation 

of $5,000, and $10,000 annually for succeeding years. The price 

of such land is to be limited to $5 per acre, and the size of 

single tracts to 40 acres, except where watersheds are involved 

which make a larger holding desirable. 
Such land may be purchased by the owners within Io years, 

by paying original price with 4 per cent interest and expendi- 

tures for improvements added. Donations of land are also 

called for, to be under the management for the State Forester, 

and to be used, like the purchased lands for demonstration pur- 

poses. 

An important step in the general movement to bring many of 

the rich stands of timber in the South under a scientific plan of 
forest management is the offer made by the school of forestry 
of the University of Georgia at Athens, Ga., to furnish timber 
owners experts who will examine and report upon any of the 

forests in the State. f 
The object of the offer is to collect information in ‘regard to 

the forest resources of the State, to spread a knowledge of for- 

estry and to improve forest conditions. The forest school will 
furnish the experts free and the only expense which will be 
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borne by the forest owner will b paid for the traveling and sub- 

sistence expenses of the expert while making the examination. 

In cases where several owners of the same locality apply the ex- 

penses will be prorated. 

When applications for examination are made, the owners have 

been asked to give their names and post office addresses, loca- 
tion of tract, area of tract, character of forest as shown by the 

kinds of trees growing on the land, the conditions of the forest, 
whether nature, original or second growth, whether the land has 

been burned or cut over, and the wishes of the owner regard- 

ing the use of the land. 

What is said to be the largest single sale of timber land in 
the history of West Virginia has been made by the Baltimore 

and Ohio Railroad Company to a corporation which will at once 
begin development. The purchasing company has mills at Ridg- 

way and at Camden-on-the-Gauley, within reach of the tract. 

The combined capacity of its mills is 350,000 feet a day. Two 
million dollars is the reported price paid for 200,000 acres of 
hardwood, chiefly virgin forest, containing yellow poplar, cherry, 

oak, maple, birch, ash, and many other valuable woods. 

The land lies in a mountainous region drained by northeastern 

tributaries of the Great Kanawha which empties into the Ohio 

about 300 miles from Pittsburg. It is one of the largest and 

most valuable bodies of hardwood timber remaining in the Ap- 
palachian region. Many of the mountain ranges which cross 
the tract are from 3,000 to 4,000 feet high, and covered to their 

summits with rich forests. 

North of this tract, but drained by the same streams, lies 

another holding of 129,000 acres, recently secured by a pulp 

company. This is covered with spruce and hemlock, with many 
patches of hardwoods. Development of the property, it is said, 

will begin in the immediate future The two bodies of land, ly- 

ing in the same region, aggregate more than 500 square miles of 

primeval forest about to be turned into marketable products. 

The stripping of the forest cover from a’ region so large and 

so mountainous will be watched with interest by those who study 
the effect of the soil cover on stream flow. The rainfall over the 
region is very heavy—more than four feet annually. Snow six 

feet deep on the timbered mountains, while not usual, is an 
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occasional occurrence. Fire is sure to follow the usual methods 

of lumbering, and unless this region is more fortunate than most 

lumbered tracts in that part of the Appalachian plateau, many of 

the summits and sides of the mountains will be laid bare down 

to the soil and rocks. The rainfall and melted snow, which are 

now retarded by the forests, will then pour down the naked 

slopes and cause destructive floods in the lower streams, and low 

water will follow. 

West Virginia is one of the states which has taken no measures 

to protect its valleys from floods by preserving the forests on 

the mountains. Its woods are being cut and burned more rapidly 

perhaps than those of any other state, and this in face of the 

fact, that it is by nature a forest state, with soils and situations 
suited to almost all eastern timber trees. It might perpetuate 

its forests and have woods of immense value always. A little 

protection against fire, the leaving of small trees to form the 

future forest, and provision for reproduction by means of seed 
trees are simple measures, but they would mean all the differ- 

ence between wasted hillsides and well stocked forests, ripe for 

the ax. A few years would bring handsome returns from the 

investment. 

Wood preservation by the Middle Western railroads is de- 
veloping at a rate which is hardly appreciated in the East except 

by those who are giving the matter particular attention. The 

importance of this movement can hardly be overestimated, since 

it means not only an awakening to the seriousness of the present 

timber situation, but through the longer life which results from 

preservative treatment of timber the demands on the exhausting 

supply should be materially reduced. Recent statistics on the 

timber consumption by railroads are not available, but according 

to estimates given in Bulletin No. 4 of the old Forestry Division the 
railroads of the United States take in the neighborhood of twenty 

per cent. of the total timber output, and it is not likely that the 
percentage has changed greatly since that time. The gradual ex- 
haustion of local supplies of ties and lumber have forced the 

railroads to buy in foreign territory, with the consequent increase 

in original cost and transportation. This condition, coupled with 

other economic considerations, has brought about a more general 

recognition of the advantages of preservative treatment of timber. 
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In 1900 there were II treating plants in this country; to-day 

there are over 50, while during 1907 no less than 14 railroad 

treating plants were finished or in course of construction and 

plans drawn for several more. One of the latest iarge wood pre- 

serving plants to be completed is that of the Chicago, Burling- 

ton, and Quincy Railroad at Galesburg, Ill. It is a six-cylinder 

plant, each cylinder being 6 feet in diameter and 132 feet long, 

and so designed that treatment can be given by almost any 

known process. The storage yard covers 80 acres, with a ca- 

pacity of 2 million ties, in addition to space for several hundred 

thousand feet of lumber and poles, while the plant, when in full 

operation, will turn out 1,500,000 ties per year, besides lumber 
and piling. The location of the plant is such that a large timber- 
producing territory can be drawn upon, and the woods to be 
treated include the inferior oaks, shortleaf and loblolly pines, 

maple, beech, and other hardwoods. 

In the statistics of timber consumption commonly published, 

consideration is rarely given to the timber used for small aricles 

in daily use. In view of this, some recent statements from the 

New York Lumber Trade Journal and the American Lumber- 
man regarding the consumption of pencils and matches are of 

interest. It is stated that the civilized nations of the world strike 

three million matches every minute of the twenty-four hours, 

half of which are used in this country. The total consumption 

in America is given as 700,000,000,000 a year, and it is said that 

one factory on the Pacific Coast uses about 200,000 feet of sugar 
and yellow pine lumber daily, while another plant in the Lake 

region cuts 225,000,000 board feet per year. For pencils used in 

this country, 7,300,000 cubic feet of wood are consumed per an- 

num, which, when manufactured, makes 315,000,000 pencils. 

It is reported that Mr. S. B. Chapman, of Skyland, N. C., has 

invented a new patent process for seasoning gum lumber. The 

process is simply to sprinkle the lumber with a diluted solution of 

commercial sulphuric acid as it is stacked, or by running it 
through vats containing the solution. In treating gum with 

sprinkling pots, it has been found that the cost of the chemicals 
and labor run from 50 cents to $1 per thousand feet, which is 

rather too slow and expensive for general use, but it is expected 

> 
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that by the use of mechanical devices, such as automatic lumber 
stackers and glue spreaders, the cost can be materially reduced. 

After the lumber is sprinkled it is piled on sticks in the usual 
way and air-dried, with the result that all warping and staining 
is eliminated and the lumber rendered suitable for shipment in 
from 50 to 60 days. 

The Goodyear Lumber Company has begun operations on the 
last large tract of virgin timberland in Pennsylvania. This tract 
is located in Clearfield County, contains about 90,000,000 feet of 

hemlock and 20,000,000 feet of hardwood. Nine camps of 75 
men each have been installed, and a logging railroad 20 miles 
long is being built. The hardwood has been sold to the New 

England Paper Manufacturing Company and will be made into 
bond for the printing of paper money by the Government. 

The American Railway Engineering and Maintenance of Way 
Association has appointed a special committee to investigate and 
report upon the subject of wood preservation. The committee 

aims to standardize processes of tie and timber treatment and 

hopes to find a means of reducing the mechanical abrasion by the 

use of improved ties, plates and fasteners. Mr. C. G. Crawford, 

of the Forest Service, has been appointed a member of this com- 
mittee and will act as Assistant Chairman in working up and 

compiling the data. 

The Sub-committee on Forestry of the National Conservation 

Commission appointed by President Roosevelt as a result cf the 

Conference of Governors in Washington some time ago, is ac- 
tively engaged in compiling data regarding our forest resources 

and the possibility of their more conservative use. The several 

offices of the Forest Service have been called upon for a com- 

pilation of all data available in their files, while in addition va- 

rious outside sources of information have been drawn upon. A 

commendable feature is that commercial organizations are being 

asked for suggestions, and we thus find that a letter has been 

sent to the American Railway Association requesting suggestions 
as to possible lines of inquiry. 

Several foresters who are engaged in educational work have 
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taken up special lines of investigation for the Forest Service dur- 
ing the summer. H. P. Baker, of Pennsylvania State College, is 

studying forest conditions in Pennsylvania and examining forest 

plantations which were established in co-operation with the Ser- 

vice; Walter Mulford, of the University of Michigan, and F. G. 

Miller, of the University of Washington, are on National Forest 
work; Prof. J. W. Toumey, of Yale, is studying the root habits 

of seedlings; C. A. Scott, of Iowa State College, is carrying on 
experiments in fence post treatment; while F. J. Phillips, of the 

University of Nebraska, is engaged in a study of windbreaks 

and their influence. 

R. C. Bryant, of the Yale Forest School, is spending the sum- 

mer in the lumber woods of the Lake States, collecting data on 
lumbering operations for use in connection with the course in 

lumbering at Yale. During the first half of July he was on a 
white pine tract in Wisconsin and during the season expects to 

visit representative lumber camps throughout the region. 



Yale University Forest School 
NEW HAVEN, CONNECTICUT 

A two-year graduate course is offered, lead- 

ing to the degree of Master of Forestry. Grad- 

uates of collegiate institutions of high standing 

are admitted upon presentation of their college 

diploma. 

The Summer School of Forestry is conducted 

at Milford, Pike County, Pa. The session in 

1908 will open early in July and continue 

seven weeks. 

For further information, address 

HENRY S. GRAVES, Director, New Haven, Connecticut 

The University of Toronto 

and University College 

Faculties of Art, Medicine, Applied Science, House- 

hold Science, Education, Forestry. 

The Faculty of Forestry offers a four year course, 
leading to the degree of Bachelor of Science in 
Forestry. 

For information, apply to the REGISTRAR OF THE UNIVERSITY, or 

to the Secretaries of the respective Faculties. 
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AN ANALYSIS OF CANADA’S TIMBER WEALTH. 

A Preliminary Study. 

B. E. Fernow. 

The vast territory of the Dominion of Canada, with over 3.5 

million square miles, covers an area larger than the United States 

and not less than the whole of Europe, extending over 20 degrees 

of latitude from the 49°, that of Rome, to the North Pole, and 
through 85 degrees of longitude, over 3,000 miles across the con- 
tinent along the boundary line. With only about six million in- 

habitants, more than five-sixth living in the Eastern Provinces, 

it is natural that large areas remain still entirely unexplored, and 

other areas are still so little known that it would appear hazard- 

ous to venture very definite statements as to the timber resources 
of this large territory. If the writer nevertheless attempts this 

task after only a brief year of occupation with the subject and a 
few hasty reconnaissances, he does so with the full realization 

that the details of his conclusions may have to be modified on 

closer acquaintance. He has, of course, utilized what informa- 

tion is available, which is very scanty and often tinged by patri- 

otic tendencies to magnify, but he relies largely on a study of the 

geological and climatic conditions which are either of record or 

can be readily conjectured and which predicate forest types and 

forest conditions. 

Comparing Canada with the United States in their forest condi- 
tions two facts at once impress themselves, namely, the greater 

variety of forest types and the greater extent of continuous val- 

uable timber areas in the latter. No such thing as the extensive 

southern pineries, in which almost every acre contains merchant- 

able material, is to be found in Canada, and no such variety of 

> 
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species of value is to be found as the forests of the United States 
offer. 

Everything is simpler in Canada, as its geology and topography 
and its entirely northern climate would lead one to expect, and 

her limited areas of merchantable saw material are distributed 

through a large area of inferior growth: the commercial timber 

occurs mainly in “patches.” And we may say at once, that while 
perhaps a larger area than of the States exhibits wood- 

land conditions, the commercial timber area, actual and potential, 

is decidedly smaller. 

Floristically, we may differentiate, as in the States, the Atlantic 
and Pacific Forest, but while in the States the prairie and plains 

country separates these two types effectually, in Canada the for- 

estless country extends only 300 miles from the boundary north, 
with a base of 800 miles at the boundary, narrowed to 400 miles 

in its northern limit, and the Atlantic forest extends beyond 

about the 52° across the continent to the Rocky Mountains and 
to the mouth of the Mackenzie River and beyond, into Alaska. 

Indeed, along the Rocky Mountains on a limited area the bound- 

aries of the Eastern Pinus divaricata and the Western Pinus con- 

torta murrayana overlap and other species of the two floras asso- 
ciate here over considerable areas. 

Towards the north, the number of species as well as individual 

development is more or less gradually reduced, and finally, an- 
other treeless or forestless area is reached, the “barrens” or 

“tundra”; the northern limit of trees being described by a sinu- 
ous line from Fort Churchill to the mouth of the Mackenzie 
River, and on the Ungava side of Hudson’s Bay, by a line running 
close to the 58° from Nastapoka River to nearly the south shore 
of Ungava Bay and along the treeless coast of Labrador. 

Forest Flora.—A census of the tree species of Canada develops 
in all precisely 150 species and varieties as now recognized, of ar- 

borescent form, of which 32 are conifers, namely, Io pines, 5 

spruces, 4 firs, 3 each hemlocks and larches, 2 each juniper and 

cedar, and each yellow cedar, red fir ‘and yew. Twenty 
of these conifers belong to the Pacific flora, while of the broad- 
leaf type only 25 of the 118 are found there. All of the species, 

except a few minor ones, are also found in the United States. 

Altogether, coniferous growth is prevalent, even in the At- 
_ 

oa 
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lantic forest, most of the hardwood species finding their limits in 
the southern portions of the Eastern Provinces, and only a few 

species growing northward. 
If an economic point of view be applied, taking into considera- 

tion either frequency of occurrence, high usefulness, or capacity 

of development to timber size, we may list the following 66 
species for the two geographical regions; those once or twice 

underscored .according to their importance, representing the 44 

more prominent ones: 

ATLANTIC FLORA. 

Abies balsamea. 

Larix americana. 

Picea canadensis, mariana. 

Pinus strobus, resinosa, divaricata. 

Thuya occidentalis. 
Tsuga canadensis. 

Acer saccharum, rubrum. 

Betula lutea, papyrifera. 

Castanea dentata. 
Celtis occidentalis. 
Fagus atropunicea. 
Fraxinus americana, pennsylvanica, nigra. 
Gleditsia triacanthos. 
Gymnocladus canadensis. 
Hicoria ovata, minima, alba, glabra. 
Juglans cinerea, nigra. 
Liriodendron tulipifera. 

Magnolia acuminata. 

Nyssa silvatica. 
Platanus occidentalis. 

Populus balsamifera, deltoides, grandidentata, tremuloides. 

Prunus serotuta, 

Quercus alba, prinus, macrocarpa, acuminata, platanoides, 

rubra, velutina, coccinea. 

Sassafras sassafras. 
Tilia americana. 

Ulmus americana, fulva, thomasi. 
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PACIFIC FLORA. 

Abies grandis, amabilis, lasiocarpa. 

Chamaecyparis nootkatensis, 

Larix occidentalis. 

Picea engelmanni, sitchensis. 

Pinus ponderosa, 

Pseudotsuga mucronata. 

Thuya plicataa = 

Tsuga heterophylla. 

Acer macrophyllum. 
Alnus oregana. 
Arbutus menziesii. 
Fraxinus oregona. 
Populus trichocarpa, angustifolia. 

The importance of the species is, to be sure, an uncertain char- 

acter. As timber producers, on the west coast Douglas Fir and 

Giant Cedar, with Hemlock, Yellow Cedar and Sitka Spruce and 
some Fir and Engelmann Spruce are at present only serviceable. 

In the Rocky Mountains, Bull Pine and Larch are most promi- 
nent. In the East, the finer hardwoods are mostly cut out, Elm, 

Basswood, Yellow Birch, more rarely Ash and Red Oak are still 
plentiful, and Paper Birch abounds. Of the conifers, White and 

Red Pine with Hemlock are the main producers. White Spruce 

and Balsam Fir in large amount form the main value of the 
Eastern forest. Such species as Pinus murrayana and Pinus 
divaricata, Picea mariana, Populus balsamifera and tremuloides 
are important because they cover vast areas and form a not 

insignificant source of local supply of wood. Balsam Poplar 

and the two Jack Pines mentioned seem to develop in the more 

northern field of distribution; indeed their center of distribution 

seems to be found in the upper Mackenzie valley. 

The two eastern spruces are the most northern species up to 

timberline, and the White Spruce extends its field into the Rocky 
Mountain flora, while the Lodgepole Pine covering large areas 

of dry slopes, enters the field of the Eastern flora in its extension 

into Alaska. The Alpine Fir (A. lasiocarpa) and Patton’s Hem- 

lock, with Larix Lyallii, are the main alpine trees of the Rockies 

and the Coast range. Englemann Spruce and Abies grandis are 
- 
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found only scattered, but Abies amabilis is forest-forming in the 
higher altitudes of the Coast Range, while Sitka Spruce and 
Tideland Hemlock form almost by themselves the northern coast 

forest. 
Forest Types —Taking together into consideration geological 

formation, soil, climate, and floral composition, we may con- 

veniently divide the whole wooded area into 4 broad geographical 

types which again may be divided into 12 regional types, within 

which, of course, many local types may be recognized. 

The Height of Land, a low ridge or succession of ridges rarely 

over 1,500 feet in height,—the watershed between Hudson’s Bay 

and the St. Lawrence including the Great Lakes—forms for the 

most part the northern limit of the Eastern forest, and within this 

area is confined the commercial timber of the East. The North- 
ern Forest forms the second type and extends north and west of 

this line to the Rocky Mountains, which form the third geo- 
graphical type, from which the Coast forest is differentiated as 

the fourth type. 

The Eastern forest may be subdivided into five regional types, 
which we may designate as the Acadian, the Upper, Middle, and 

Lower St. Lawrence, and the southern Laurentian. 

The Acadian type comprises the Maritime Provinces, with the 

eastern townships of Quebec south of the river added. This 

area, being geologically a continuation of the Appalachians, the 

forest represents the same type as the Maine or northern New 

England type, a birch-maple-beech hardwood base with conifer- 
ous admixture, which on the higher slopes and plateaus may be- 

come pure. Originally White Pine, at present White and Red 

Spruce with Balsam Fir, form the valuable part of the compo- 

sition. 
The St. Lawrence valley can be distinctly divided into three 

types. The peninsula of Ontario, located between Lakes Huron 

and Erie, to the west of Lake Ontario, enjoys, on account of the 

lake influence, a milder climate than other parts of eastern Canada 

and besides, being formed by glacial deposits upon limestone 
formations, excels in fertile soils, able to support a rich hard- 

wood forest. Here we find an extension of the southern hard- 

wood flora of oaks, hickories, Tulip-tree, Ash and Black Walnut 

besides Elm and Maple, all in magnificent development where 
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any of them are left, and a number of other species like Sycamore, 

Sassafras, Kentucky Coffee-tree, Honey Locust, Chestnut, which 

find their northern limit here. The absence of spruce and bal- 

sam and the minor occurrence of pine and hemlock reminds one 

of the Ohio forests. Here is the garden spot of Canada, here on 
an area of 18,000 square miles lives half the population of Canada, 

and practically all the commercial timber is cut away to give room 

to farms, and many farms being even without woodlots, so that, 

a few years ago, in consequence of the anthracite coal strike, a 

fuel famine was experienced. 

The Middle St. Lawrence Valley includes the shore of Lake 
Ontario, east of a line drawn from Toronto to Midland on the 

Georgian Bay, and towards the north limited by a line drawn 

from the Georgian Bay to the Thousand Islands, and the river 

valley, east of a line from Belleville to Arnprior, narrowing from 

a width of 75 miles to less than 30 miles at a point south of 

Quebec. This is also glacial and river deposit, perhaps not quite 

so rich as the peninsula and certainly different in climate, the 

influence of the large continental area to the northwest being 

felt in a wider range of temperatures and lower rainfall and 

humidity. 

It is still a hardwood type, but reduced in variety, the species 

mentioned before as finding their northern limit on the peninsula, 
being ruled out by the climatic change. This region, too, is 
nearly cut out to make room for farms. 

The Lower St. Lawrence Valley from Quebec north narrows 
down to still smaller width, the fertile land extending from 6 to 
20 miles at most alongside the river. The climate, still more rig- 

orous, rules out again a number of species, among which the 

White Oak, Burr Oak, Beech, Basswood and Butternut, and soon 

also the Hemlock and Red Pine disappear. The characteristics 

of the Acadian conifer type on one side and of the northern forest 

on the other are more and more approached. 

North of the St. Lawrence Valley drift, there extends a vast 
area formed of the Archean rocks of the Laurentian period—the 

Laurentian plateau—the oldest land of this continent, a rocky 

country, topographically little diversified, the thin soil collected 

in pockets, only occasionally of sufficient depth and richness for 
farm use. 
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On the southern slope of this “Laurentian Shield” south of 

the Height of Land is located the true commercial forest area 
of Eastern Canada, a country fit mainly for forest use. If we 

take the White Pine as the most important timber, this area is 

still further confined in its eastern portion, for while in the west- 

ern portion the northern limit of this pine very nearly coincides 

with the Height of Land, in the east, the limit of its occurrence 

is climatically still further limited, and lies far south of the 

Height, namely, on a line from the headwaters of the Gatineau 

to Seven Islands in the Gulf of St. Lawrence. 

This is a country of lakes and swamps alternating with low 

hills and plateaus, most variably forested, although the flora is 

limited to few species. It would be difficult to pick the leading 

species in this territory of approximately 150,000 square miles 

extent. There is still a hardwood basis, in which Maple, Elm, 
Basswood and Paper Birch, with Beech, Red Oak, Yellow Birch, 

Ash, Balm of Gilead, besides the ever-present Aspen on burnt 

areas, play a part. Of the conifers, Balsam Fir is probably nu- 

merically the most frequent, with White Spruce a close second, 

and in the swamps the almost useless Black Spruce is prominent, 

with the more valuable White Cedar and Tamarack according to 

the character of the swamp. White Pine and Hemlock, the two 

most valuable species, and the Red Pine occur much more local- 

ized, mainly along the waters and on the better drained sandy 
hills. A century of logging has removed the accessible pine very 

nearly, and, while it is impossible to make even a guess of the 

amount still standing, the fact that hemlock is cut in ever increas- 

ing amounts sheds light on the situation. The Ontario portion 

of this area has always been reputed to be better stocked with 
this class of timber than the Quebec portion. Yet, the government 
officials, claiming on the unlicensed territory—which by the way 
in Ontario comprises still 140,000 square miles—1o to 12 billion 

feet of standing White Pine (or one-third of the annual consump- 
tion of coniferous material in the United States) seem to think 
this is a large amount. 

Those who realize that the commercially ities and access- 
ible saw timber is near exhaustion point to the enormous amount 
of pulpwood material as the value for the future. There are un- 

doubtedly large and for the present unmeasured amounts, but it 

- 
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should also be realized that a large portion of this, perhaps more 

than 50 per cent., is Balsam Fir, which, although according to 

the writer’s contention superior to spruce for pulp, is not ad- 

vantageously floated, and since the rivers are the only means for 

getting it out at present and probably for a long time to come, 

it will remain unavailable until other values invite railroad de- 

velopment. 
The cut-over lands are treated no better or worse than in the 

States. Fire sooner or later ravages them, and on the thin 

siliceous soil destroys not only the young growth but the mould; 

the waters soon wash the soil and the bare rock comes to view. 

Thousands of square miles have been and are being burned over 

repeatedly and, while the Aspen and the Banksian Pine struggle 

to keep a forest cover, the value is gone. ‘The characteristic 

attitude of the authorities to this spoliation rolicy is exhibited in 

the declaration of a high official in charge of timberlands, that 

the extensive fires of the last season did not do much damage 

since they occurred mostly on cut-over lands. 

Beyond the Height of Land, the Northern or Subarctic Forest 

begins. Although White and Red Pine are still found, over- 
lapping along the upper river courses, and, although Aspen, Bal- 

sam Poplar and Paper Birch are frequent accompaniments and 

sometimes sole occupants of the soil, the general type may be 

described as spruce forest, the White and Black Spruce being 

by far the predominant species. While the eastern portion of 

this region lies on the old granite rocks, its western extension lies 

on limestone formation. With a climate still more rigorous than 

in the last described region, and with still less topographical dif- 

ferentiation, it stands to reason that on this northern slope of 

the Laurentian plateau, not only a reduction in the number of 

species to eight—besides those just mentioned only the Banksian 
Pine, Balsam Fir and the Tamarac take part in its composition— 

but reduction in development of individuals and of the whole 

forest is experienced. 

This vast territory, comprising about 1.5 million square miles, 

has for the most part been only superficially explored, and the 

explorations have followed mostly the river courses. Recently, 

a compilation of the meager reports on timber conditions by the 

explorers, from Hearne (1770) to Tyrell (1898), has been made 
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and the results as far as practicable have been mapped. The 

writer is indebted to Mr. R. E. Young, Superintendent of Rail- 
way Branch, Department of Interior, Ottawa, for a copy of this 
unpublished report and the accompanying map in anticipation of 

its issue, so that the readers of the Quarterly are the first to 
secure an insight into the conditions of this vast domain. It 
would lead us too far to print in full the interesting report, and on 

the other hand, it is difficult to dispose of such a large region in 

a few words, for variations of the type with change of soil, to- 

pography and climate must after all produce considerable variety 

over the vast area. Only impressions left from reading the 

report may be given. In regard to the map it should be under- 

stood that the explorations followed mostly the river courses, 

and hence the indicated areas should be conceived only as loca- 

tions not extent of forest areas. 

It is a plateau region or rolling plain dotted with thousands of 

lakes, large and small, and swamps or mossy muskegs in the 

shallow valleys, with only here and there better drained sandy or 

rock areas. ‘Temperature conditions are of greatest importance 

here and it is likely—this only a suggestion by the writer—that 

different exposures as well as soil depth account for the ob- 

served striking local differences of development. The different 
species occupy different localities, although the spruces are per- 
haps nearest to being ubiquitous. The Black Spruce occupies the 

boggy ground until, farther north it, too, prefers the drier situa- 

tions, and joins the White Spruce to the very limit of tree growth. 

Balsam Fir is not common, and, with the Tamarac, at its north- 

ern limit, leaves the muskeg borders and swamps for drier ground. 

It is the first species to disappear from the composition in going 

northward. The Banksian Pine seems to be the tree to the manor 

born, for it is the tree of the rocky and sandy situations and yet 
becomes of better size in its northwestern extension than it is 

known to attain in its more southern range, trees over 100 feet 

high and 12 to 20 inches in diameter having been observed along 

the Beaver, English, Athabasca and Clearwater Rivers between 

latitude 53° and 58°. It, too, gives out in the northern extension 

of this belt. The Balsam Poplar and the Aspen which latter oc- 
cupies, almost exclusively, a wide belt around the prairie region, 

are both an accompaniment of the more northern conifer forest. 
- 

Lad 



Muskeag Vegetation. 

Island in Lower Slave River, Three Zones of Growth. 

SUB ARCTIC FOREST TYPES. 

From North American Fauna, No. 27. 
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Both of them also improve in habit in their northern field. The 
Aspen in the Riding and Porcupine Mountains and westward to 

Prince Albert and Edmonton, becomes a fine tree, of 50 to 100 feet 

in height with diameters up to 18 inches and is considered an 

indicator of good soil. The Balsam Poplar, too, reaches its great- 

est perfection on the Athabasca, Slave, Peace, and especially the 

Lower Liard rivers. Perhaps because they are allowed here to 
occupy the better soils, their development is improved, or else, 

as analagous observations in the alpine region of Colorado lead 

the writer to think, at least Aspen and Banksian Pine find their 

center of distribution in this northern climate. Paper Birch is 

not plentiful, and irregularly distributed, but has a wide range. 

An interesting island of this species in nearly pure stand occurs 

near the headwaters of McLeod and Athabasca Rivers, after an 

almost total absence of the species in the more eastern districts. 

Regarding the diameter developments noted on the map it 

should be kept in mind that the observers were not in most cases 

timberlookers and naturally noted the striking things, the giants 

relatively speaking, leaving us open to doubt as to what the gen- 

erality of condition might be. There are, as a rule, no descriptions 

given which may allow surmises as to the commercial character 

of the timber, nor how far the conditions observed from the canoe 

may be surmised to exist beyond the vision of the observer. The 

probability is that the sheltered river valleys exhibit the best de- 

velopment, and the plateau-like watersheds, except in the south- 

western sections with its milder climate like the Peace and Liard 

river basins are usually without forest growth of value. 

At any rate, looking at the economic value of these northern 

woodlands, everybody must agree that their timber, although of 

inferior character is of utmost value for home use by the pros- 

pective settler and miner, and of no commercial value to our 

eastern civilization, especially as the direction of down grades is 

in another direction. That vast areas, probably 50 per cent., are 

destroyed by fire and are annually burned over must be consid- 

ered an incalculable loss for the future. 

If an attempt were made to further differentiate this Northern 

Forest, we might recognize a northern and southern section, the 

limit between the two being formed by the northern limit of the 

Balsam Fir, which coincides for most of its trend closely with 
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the division line of the ‘“Hudsonian” and ‘Canadian’ life zone, 

lately established by the U. S. Bureau of Biological Survey.* 

South of this line we may assume, and we know in part, that a 
better development of forest growth is found more frequently 
than in the northern section in which the Balsam Fir is absent 

and Balsam Poplar and Banksian Pine are rare. 

As the foothills of the Rocky Mountains are reached by this 
northern forest, beyond the 52° it still continues northwestward 
into Alaska and to within a short distance of the Behring Sea and 

Arctic Ocean. There is, however, a change in the composition, 

two western species relieving two eastern. The Balsam Fir is 
supplanted by Abies lasiocarpa and the Banksian Pine by Pinus 

contorta murrayana. 

These latter also mingle in a narrow limited area southward, 

and the White Spruce and American Larch also invade the Rocky 
Mountain flora, while even the Douglas Fir from the West de- 

scends the eastern slopes for some 30 to 50 miles, joining the 
eastern flora. 

The Pacific Forest may regionally, and in part florally, be 

divided into four types, and topographically at least six types 

can be differentiated, namely, the northern and southern Rocky 

Mountain type, the northern and southern Coast type, and within 

each of these the wet and dry slopes and the alpine type. 

Temperature conditions divide the British Columbia forest into 

the two northern and southern, and the alpine types. Humidity 

is the determining factor for the dry and wet types in each of 

these, and humidity, of course, is predicted by topography. 

The topography here being extremely diversified, changes in 

composition and development are as diversified. West slopes 

and valleys opening to the west under the influence of the winds 
from the Pacific Ocean are humid. East slopes and valleys with- 

drawn from the influence of these winds are dry to arid. An 
arid interior plateau similar to that east of the Sierras in the 

States, divides the Rocky Mountains proper from the Coast 
ranges. 4 

The southern Rocky Mountain type is an extension of a 

southern flora, with the Bull Pine (Pinus pondercsa), the Silver 
Pine (P. monticola), Engelmann Spruce and Western Larch as 

* North American Fauna No. 27. A Biological Investigation of the 
Athabaska Mackenzie Region. 

- 
- 
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representive timber trees, with Douglas Fir, Cedar, Hemlock, and 

Lodgepole Pine in minor occurrence, to which the eastern White 

Spruce may be added. This type varying somewhat in compo- 

sition and development extends to nearly 53° latitude, then to 
change into a type of simpler composition in which the Lodge- 

pole Pine plays a prominent part, covering the dry slopes and 

plateaus northward as far as they are wooded. Larix Lyallii, 
Pinus albicaulis and Abies lasiocarpa are the species of the al- 

pine zone, above 4,000 to 5,000 feet up to timberline, which is 

found at 7,000 to 7,500. 

West of the Coast range, the celebrated Coast forest, also an 

extension of a more southern flora, is found in a belt running for 

200 miles north, and rarely broader than 50 miles at most from 

the shore, except at the southern boundary where it reaches 150 

miles inland, crossing the Canadian Pacific a few miles east of 
Yale. The large island of Vancouver is for the most part wooded 

in a similar manner. Here the Douglas Fir in magnificent devel- 
opment with the Hemlock and Giant Cedar are the main timber 

trees, Abies grandis, Picea sitchensis, and Chamaecyparis noot- 

katensis adding locally to the values. The fine timber with di- 
ameters sometimes up to 12 feet and 300 feet in height, is, to be 

sure, not to be found in a continuous body, but according to to- 

pography varies with timber of poorer development. Generally 

speaking the bottoms, benches and gentler slopes exhibit the 

heavy timber up to altitudes varying between 1,500 and 2,500 

feet. Above this elevation there is found in some parts for an- 
other 1,000 feet or so, another type, still of commercial value, 

mainly of Abies amabilis. Above the 3,500 foot level only the 

serubby or stunted growth of the Alpine type is found. 

Along the coast and on the islands north to Portland Canal, 

the northern Coast Forest changes in composition to the simpler 

Hemlock-Spruce type which continues all the way along the 

Alaskan shore to Cook’s Inlet. It is mainly composed of Hem- 

lock, Sitka Spruce and Yellow Cedar, occasionally where the soil 

depth is favorable developing to good size, although mostly 

branchy and really much of it of inferior quality. 

The Coast range being a series of low broken hills rather than 

a continuous range, this type continues into the valleys of the 

rivers for a considerable distance from the Coast. 
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Timber Areas and Standing Timber.—Actual knowledge re- 
garding commercial timber areas is scanty and the scattered 
knowledge has not been systematically collected. We have to 

rely on very much generalized estimates. 

Of the vast territory of British Columbia, estimated at 370,000 
square miles not more than 30,000,000 acres or 12 per cent. is by 

well informed land lookers considered merchantable, according 

to present standards, and it is doubtful whether under any change 
of standards the acreage of actual and potential commercial for- 

est could be increased beyond 50,000,000 acres. At present, to 

be sure, the lowest standard at the Coast mills is as a rule 14 inch 

in 32 feet logs, and, as a rule, no trees under 26 inch d. b. h. are 
cut. Of such timber, now pretty nearly all located by timber 

licenses, not more than six million acres are supposed to exist, 
which may be swelled to 15 million of commercial character when 
standards are lowered, and both the northern extension and tim- 

ber of higher altitudes are added, which at 15 M feet average may 
indicate a stand of over 225 billion feet. 

In the mountain mills the average log sawed at the mill is 12 

inches. Of this description some 15 million acres may be 

found in the southern Rocky Mountain type, which figured at 5 M 

feet, gives another 75 billion feet, or altogether for the western 
Canadian forest 300 billion feet. One might easily double these 

estimates without finding the supply inexhaustible. Every effort 

is being made to get rid of this valuable limited asset of the 
Province. The Government has disposed of at least two-thirds of 

the coast timber and of one-half of the mountain timber, and 

only six million acres, believed to be good timber, are not dis- 

posed of. 

The mill capacity so far established is, to be sure, still small, 

hardly one million feet, the value of the log products of the 
Province being by the Census of 1905 placed at $11,000,000. 

Fires, as everywhere, have made great havoc, especially in 

the mountain timber. While, on the western humid slopes in the 

heavy timber fires do not do much damage, the drier mountain 

country has suffered severely, not only along the line of travel, 

but wherever prospecting could be facilitated by the destruction of 
the forest cover. The northeastern section, but little explored, 

is probably without timber of other than local interest. 
- 

- 
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Of the Northern Forest, so far as known, not much of com- 

mercial value, especially for saw mill use, except for local con- 

sumption, may be expected. ‘Those who figure on pulpwood 

values will have to keep in mind that for such use too qualitative 

development as well as quantity per acre in accessible situations 

are required, and that these conditions are mostly not met here. 

Not only the distance from centers of consumption is inimical, but 

the fact that river transportation is for the most part imprac- 

ticable—the rivers running mostly in the wrong direction and 

their use being otherwise beset with difficulties. 

The Southern Laurentian forest is destined to be the permanent 

forest reserve of the Eastern civilization, for most of it is not fit 

for other use. Agricultural lands do not abound, but pasturage 

could probably be established over wider areas and the writer ex- 

pects eventually a large cattle industry to be developed on the 

better soils now occupied nearly exclusively by hardwoods. 

As intimated before, soil conditions vary considerably and 
hence local forest types vary from the almost pure hardwood 

growth in which Birch, Maple, Elm, and Basswood are prominent 

with Black Ash, little Red Oak, and Beech of more local distri- 

bution, to pure coniferous forest of pines, or Black Spruce in the 

swamps. The good saw timber is so irregular in its distribution, 

that one can travel hundreds of miles without seeing any of it. 

Banksian Pine occupies long stretches. It is the “fire pine,” 
being serotinous and opening its cones preferably under the in- 

fluence of the heat of forest fires. While this pine is useful 
enough for mine props, railroad ties and fuel, it rarely reaches 

saw timber size. Outside of Spruce and Balsam Fir, the White 

Pine, Red Pine and Hemlock are the commercial trees, and the 

northern limit of the White Pine circumscribes this area of 150,- 

000 square miles, or say 100 million acres. Little, if anything, 

is known of the total stand of timber remaining, but if, for the 

sake of getting at some reasonable figure, we assume an average 

stand of 2,000 feet per acre, we would probably estimate too high. 
In other words a stand of 200 billion feet of saw timber must be 

considered an ample allowance. 

The St. Lawrence Valley sections are, as stated before, prac- 

tically cut out and may only be considered as helping to eke out 

the over-estimate for the previous section. 
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Taking Ontario alone with a total land area of 126 million 
acres, of which 80 million are still unsurveyed, we find that the 

distribution of these lands among three types of forest country 

occupied by the Province, gives 30 million acres to the southern 

hardwood type, 50 million acres to the central southern Lauren- 

tian type, and 46 million acres to the Northern Forest. Not 

quite 25 million acres are disposed of to private owners. From 
the assessment lists we learn, that of these, 14 million acres are 

cleared, of which 12.4 millions are in the peninsula, Lake Ontario 
and in St. Lawrence Valley, and 1.7 million in the Southern 
Laurentian plateau. The woodlots on these farms are assessed 
at 5.5 million acres, nearly 2 million acres are reported as slash, 

and 2.8 million as swamp and waste (2.4, 2, and 1 million of the 

latter respectively in the three sections). 

Applying a general experience figure for waste land incapable 
of recuperation, we would come to the conclusion that 85 million 
acres or two-thirds of the Province will always remain in woods 

except so far as it may be turned into grazing lands. 

Mr. Whitson of the Crown Lands Department, one of the best 

informed men on these matters, places the figure as at best 70 
million acres productive forest area, and the stand of pine outside 

of licensed lands (12.5 million acres are licensed and were some 
time ago estimated to contain 24 billion feet, the annual cut being 

around 800 million feet) and of forest reserves (10 million acres) 

at 10 billion feet B. M., and the pulpwood at 288 million cords. 

He also states that of the Jack Pine not Io per cent. is fit even 

for railroad ties. 

For Quebec the distribution of land areas may be made as fol- 
lows: Of the 218 million acres (342,000 square miles) around 

144 million acres belong to the Northern Forest, 50 million, the 

same amount as for Ontario, to the southern Laurentian; the 

St. Lawrence valley with 5 million acres represents mostly farm 
area, and the balance of 19 million acres may be accredited to the 
Acadian region. There are about 9 million acres in farms, of 

which 7.5 million are in crops, and 1.5 milliori is waste land, hence 
the total forest and waste land area is over 210 million acres. An 

estimate by Langelier, Superintendent of Forest Rangers, places 

the standing lumber of the White and Red Pine at less than 40 

billion feet, and spruce sawlogs at over 100 billion, all other saw 
- 

7 
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material (including Jack Pine!) at about 18 billion feet, or al- 

together less than 160 billion feet. 
The Maritime Provinces with somewhat over 57,000 square 

miles, together with the Eastern townships of Quebec, south of 

the river (30,000 square miles) belong to the Appalachian or 

Acadian forest type. This area is practically cut out as far as 
pine is concerned, and relies now mainly on spruce for saw timber. 

In New Brunswick 12 million acres are estimated to be under 

wood, the composition of which, by good authorities, is figured 

as 60 per cent. spruce, 10 per cent. pine, 5 per cent. hemlock, 5 

per cent. cedar, 20 per cent. hardwoods. Here the larger por- 

tion is owned privately, some 10.5 million acres. Of the 7.25 

acres of crown lands all but about one million acres is under 

license, the latter area being barrens or burnt. 
The small remaining area of timberland on Prince Edward 

Island is in calculations like these entirely negligible. New 

Brunswick together with Nova Scotia which represents an area 

of some 14 million acres, may round off the total stand of saw 

timber in the Eastern Provinces to 300 billion feet and for the 
whole of Canada to 600 billion feet. We might readily double 

these estimates and still remain within reasonable limits of the 

truth, if a closer utilization, especially on the Pacific Coast, and 

more careful lumbering generally were practiced, and if the fires 

running with tolerable regularity through the slash did not de- 

stroy much of the growing timber besides the young growth. 

Considering that the above estimated stand of saw timber, 
which others have considerably reduced, would not suffice to 

supply the present annual consumption of coniferous material in 

the United States for more than 15 to 20 years, and the import 

into Great Britain of this class of material for more than 60 to 80 

years, the need of securing better knowledge of the conditions 
of this resource and of employing conservative methods in its 

use are apparent. 

22 



THE MECHANICAL TRACTION OF SLEDS. 

Asa S. WILLIAMS. 

The lumber industry of North America was born in the snows. 
The great forests of the north were one of the major resources 
of the Colonies in their youth. With their unity and political and 
industrial growth, logging or lumbering and its development into 
the sawmill industry, soon assumed, and has since maintained, 

its place as one of the major industries of this country. 
From the pine forests of Massachusetts and Maine, the in- 

dustry spread to the French and English provinces and to our 
lake states, all regions having frozen winters. In these regions 

it still thrives, in some sections past its prime, but in others, as 

on several rivers of the old state of Maine, it is renewing its 

youth, and there is strong evidence that the old Pine Tree State 
that furnished the first timbers for our ships, will still retain a 
goodly forest heritage when the present almost unbroken forests 
of the south and of the Pacific will be mere memories. 

The exploitation of these northern forests has always been a 

winter operation. ‘The reasons for this are several. First, the 

winter was an off season when the farmer and the farmer’s boy 

could go to the woods; secondly, the winter’s snows were great 

aids, even necessities, for transportation of the logs; and thirdly, 

the winter is followed by the spring with its streams at flood, to 
easily and cheaply carry the logs to market. 

For a century and a half this exploitation has been carried on 
with but little change in general method, but with some improve- 

ment in details of it. Thus to-day, the trees are felled as fre- 

quently with the axe as with the more efficient saw. ‘They are 

snaked, skidded, or yarded with horses and oxen to a main sled 

road, there loaded on the sleighs, and hauled to the landings at 
the waterways. As regards skidding, outside of small improve- 

ments in the details of the rigging, the son is operating as did his 
grandfather. On the main sled road, the course of years has 
brought much improvement. Roads are generally carefully 

built with best available grade, and expenditure of as much as 
$1,000 per mile being not unknown, and the: improved plow, 

- 
- 
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rutter and sprinkler serve to keep them in best of operating 
condition; so that while in the old cork pine days, a 2,000 feet 

tree was a good load for a yoke of oxen, four horses have re- 

cently on the Androscoggin brought to the landing a load of 

over 21,000 ft. of long spruce logs, this on a three-turn road. 

Moreover, there have been teams in the same region that averaged 

8,000 feet to the load for a season. 

In the Lake States where the country is generally flat and 

even, roads are constructed better and cheaper, and many record 
loads of two horses are claimed of considerably over 20,000 feet. 

In fact, it is remarkable what enormous loads can be moved on a 

good ice road. It is perhaps not generally known that the prac- 

tical working coefficient of friction varies from 14 per cent. in the 

case of well built flat roads to 3 per cent. with very crooked or 
slightly irregular roads. The fact that such large loads may be 

moved by animal power may be taken as a partial explanation of 

the extreme sloth with which the northeast is adopting the modern 

appliances for logging. 

Broadly speaking, it seems that the older the country, the 

more antiquated its methods. In Mexico and the newer portions 
of the south, there are found the most improved logging appara- 

tus, steam, electric or gasoline. Michigan is just discovering the 
merits of the logging railroad and skidder, while Maine has but 
two skidders, a handful of log loaders, and hardly a real logging 
railroad; and as other sections are intermediate in age, the inter- 

mediate conditions in the use of improved appliances exist. 

To return to a consideration of the northwest; recent years 

have seen the practical exhaustion of all timber within short 

hauling distance of drivable streams. As previously shown 

horses are very efficient on short hauls on good snow roads. 

Thus, on roads up to four miles in length they can be expected to 

travel from ten to twelve loaded miles per day. The greater the 

distance of the road, however, the greater the proportionate 

strain on the horses. Thus, roads over six miles in length are 

very undesirable, and the expense of handling is excessive. 

With this increasing scarcity of timber has come not only the 
necessity for increased length of haul, but even that of an uphill 
haul. If there is one universal unbreakable rule for the old horse 

and snow logger, it is “Always haul down grade.” With the 
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uphili haul a team has not only to overcome tractive friction, but 

there is an actual load to lift, so that the efficiency of a team 

rapidly diminishes with the grade, and a team of say 3,500 Ibs. 
in weight will be harder tried with 1,000 feet of logs per load on 
a long uphill haul, than it would be with a load of 10,000 feet on 
a road generally descending; or roughly, the cost of hauling on 

the uphill road is ten times as great as it would be on the flat 
or slightly down grade one. As this necessity for both long and 
up grade hauling is increased, the natural trend of thought was 

to replace the animals by other power. 

The northern operator, either through ignorance or because of 

the small size of his holdings, or because of actual physical un- 
suitability, did not until recently consider the use of the railroad 

practical, but turned his thought to merely replacing the power 

for moving the sleighs rather than to’ a complete change of 

method from sleigh haulage. 
The first attempts to use steam power for sleigh haulage were 

probably made in Michigan where several traction engines were 

modified in structure for this work. A Mr. George Glover of 

Chicago and a well known operator of a dozen years ago, was 

foremost in this effort and placed several engines in operation. 

After some trial, however, it was found that the ordinary forms of 

driving wheels or of any other form that was devised, had not 
sufficient bearing on the loose snow and ice surfaces for the neces- 

sary resistance. The success of such use therefore plainly would 

depend on the conception of a modified driving wheel to secure 

greater bearing; hence the attempts to use the undeveloped 

forms of engines soon ceased. It remained for two brothers, the 

Lombards of Waterville, Me., to devise an efficient form of sleigh 
hauler. 

In Minnesota another contrivance was also conceived for sleigh 

traction, which used the principle of wire rope haulage. This 

contrivance consisted of a boiler and double friction drum engine, 

mounted on a suitable sled. The drums were placed side by side 
and carried an equal length of flexible wire rope. On the end 
of each rope was attached an anchor or grapple. These grapples 
in turn were connected by a light messenger rope, which passed 

through a block mounted on a light horse sled, the principle of 

operation being to have thus a movable tail sheave which would 
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allow the pulling lines alternately to be reeled out, as the tail 

sheave was moved forward. ‘The length of one of these lines 

being unreeled, the grapple would be allowed to catch in skids 

frozen in the road, and the drum being reeled in, the main sled 

would be pulled forward. Thus in its turn the other drum, so 

that the machine would pull itself hand over hand so to speak. 

This device was theoretically perfectly feasible, but has not vet 

been made commercially available. 

Well informed lumbermen the country over are familiar with 

the Peavey cant dog and Peavey axe, of Bangor, Me. Mr. Ira 

Peavey has also patented a device of which the essential element 

is a long screw or worm, the axis of which is parallel to the direc- 

tion of desired traction. A pair of these constitute the bearing 
of the machine on the road. On their being revolved by proper 

connecting members, the entire device would move forward. Mr. 

Peavey has also patented a device of which the essential element 

using gasoline motive power. He speaks strongly of its practical 

usefulness, but the writer has no personal knowledge of the effect 

of this device on a road, its tractive power, or general practicabil- 
ity. It is an interesting possibility but its present status, not com- 

mercially available. 

For hauling sleighs up heavy grades, as over hills, ridges or 

mountains, in order to bring timber from one watershed to an- 

other, or to materially lessen the length of the haul, or to drop 

loaded sleds down excessively steep hills, a steam hoist has been 
frequently used. The form of incline hoist with reverse link 
motion and powerful brake, as employed with such inclines, is 

most suitable for the purpose. With sleighs the road they are to 
be pulled on by this method is best both short and straight. As 

they must not only be delivered to the hoist by teams but also 

taken from it, there may be some lost time in shifting. It is not 
primarily a cheap method, but one by which, with sleigh opera- 

tions timber which must by necessity be hauled up any heavy 

grades or down steep, difficult or dangerous hills, can be secured. 

The Lombard engine previously mentioned is to-day the only 

mechanical device in practical use for the haulage of sleighs over 

long distances. A general idea of its construction is readily ob- 

tained from the accompanying illustrations. In general, it con- 

sists of a large locomotive type boiler and attachments mounted 
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on a heavy channel iron frame. ‘These channels are reinforced 
and extend from the extreme front end to the rear of the machine, 

and support cab and coal tender. The front end of the hauler is 
supported by the steering sled, of narrow tread, and with hand 
wheel suitably geared for hand steering. At the rear, and taking 

the large proportion of weight, the frame is supported by two 

heavy traction devices, consisting of two large lagged or tread 

chains. These chains are supported in turn by two heavy runners, 

with separating friction members of two tool-steel roller chains. 

The power is transmitted to the tread chains by two pairs of 

large sprocket wheels, suitably connected in their turn with the 

engine. Some differences exist in the engine and intermediate 

transmissions in the different types. ‘The Western one, built and 

sold by the Phoenix Manufacturing Company of Eau Claire, 

Wis., has two pairs of vertical engines, separately operating and 

separately reversible. Their cylinders are 64” x 8” and, under 

200 pounds steam pressure, develop about 100 H. P. The power 

in this case is transmitted by spur pinion on the crank shaft, and 

pinion on the front end of driving shafts. On the rear end of 
these driving shafts are attached bevelled pinions which mesh into 
large bevelled gears running on brass bushed quills on main bear- 

ing. ‘These bevels also have spur gears attached to them which 

carry the power through intermediate gears to another spur gear 
on shaft, to which the rear sprocket is keyed, the rear being the 

driving sprocket. 

The Canadian and Eastern types, produced respectively by the 

Jenckes Machine Company of Sherbrooke, Quebec, and the Lom- 
bard Steam Log Hauler Co., Waterville, Maine, have two single 

cylinder horizontal engines, with chains drives to sprocket actions. 

As at first mentioned, the great difficulty in the successful use 
of the traction engine on snow roads was the insufficient bearing 

obtainable. With these peculiar, lagged or tread chains, it is seen 

that the Lombard engine secures a very efficient bearing. In 
fact, it virtually lays its own track, and little disturbance of the 

snow road occurs in passage. 

The Lombard hauler can be used to haul the ordinary double 

sleds, twin sleds, wagon sleds, or two sleds, as they are variously 

known, singly or in train, and on any reasonably smooth road, 

whether level, up grade, or slightly down grade, but on steep down 
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grades where with horses it would be required to use gravel or 
hay, the engine not being provided with brakes, there is great ten- 

dency in the trailing sleds to jack-knife, slew, or over-run the en- 

gine. The road in such cases must be carefully side banked and 
provided with side skids. With the machine the heavier the snow- 
fall the better, when used on a very rough road, for the snow 

serves as a cushion or as springs, and the severity of sudden 
shocks on the engine is reduced by its depth. The roads should be 

hard of bottom and well sprinkled on the lines of the lagg tread. 

In a flat country or one of general smooth bottom the road should 
be kept close to the ground, being well rutted and constantly 
sprinkled; in rough, hilly country, where the road must be 

crooked and irregular, rutting is of little service. 

Sharp curves should be avoided and all curves strongly side- 

skidded to prevent the sleighs leaving the road or constantly 

crowding it over. All bridges should be absolutely stiff, and be, 

as with horses, built on a slight down grade. The timber cover- 
ing should have a thick layer of soil upon it, this to prevent the 
snow and ice surface from breaking up and working through the 
covering, leaving the bridge bare. 

The sleds for haulage must be of very heavy construction, not 

so much to bear the weight of the loads, as to withstand the 
sudden shocks in starting and the road irregularities. Where 

conditions are rough, three or four sets of sleds to the train are 
the most efficient number, but in very flat country as in Lake 

States, a larger number have been found satisfactory. 

All yards or skid rollways and the rollways at the landings or 

banking ground should be in series, the spacing between equal 
to the distance between the sleds in the train. This is desirable in 

order that the sleds may be loaded and unloaded all at one time 

without shifting. There should be at least three full trains of 

sleds to each engine in use, to obtain the maximum capacity and 

efficiency. Thus, while one train is being loaded, the second will 

be on the road and the third will be unloading. As machinery is 
inanimate and tireless, the hauler may run day and night using 
two train crews. In such case, if sufficient extra sleds and yard 
and landing room be supplied, all loading and unloading may be 
done in the day time. 

It may be said that the efficiency of the hauler increases with 
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the good grade and general conditions of the road, but in com- 
parison with horses, the efficiency increases in the length of 

the haul and the amount of loaded grade. Generally speaking, 
on any road four miles or over in length, a hauler is superior. 

Water is carried in a tank, usually sufficient for a two- or three- 

mile run, and fuel may be either coal or dry wood. ‘The former, 

while superior, is usually unobtainable. As with other steam 

logging machinery, like skidders and loaders, the necessity of tot- 
ing fodder and its usual great expense is eliminated. Further, 

the engine eats nothing when not working, and is not subject to 
disease or death. 

The work that a hauler can be expected to do in a season 

will vary between wide limits; the length and condition of the 

road, the weather conditions, the length of the hauling season, 

the operative skill and minor factors, all leaving room for wide 
variation in results. 

The writer has secured reports on machines that have made 

as high as eighty-four miles in twenty-four hours, that have made 

sixty miles per day and banked 150,000 feet, that have hauled in 

one train 22 sleighs with an average of 6,000 feet to the sleigh; 

but these figures are to be accepted merely as illustrative of prac- 
tical possibilities, and not as daily results to be expected. 

The following report from Maine is given as a concrete ex- 

ample of what the engine may be expected to do in distance run 

in rough mountainous conditions. The road in question had a con- 

siderable up grade in it, and a long portion was very flat. The 

labor necessary for loading, unloading and tending the road, 

being approximately what it would if teams had been used, 

is not here given. Operators therefore familiar with the condi- 
tions of northern Maine may compare the results with the 

probable ones under their own conditions. 

We repeat, in summary, that where any very long road or an 
uphill road to a small body of timber is necessary, the log hauler 

will be found the most efficient agent to secure it. Of course, if 

the body of timber be large and the conditions allow, railroading 

is the cheapest method. If the body of timber be very small, 

say two million feet or less, the initital expense of purchase, 

unless future use was possible, would not warrant the installation, 
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Sledding Record 

Lombard Steam Log Hauler. 

In Stetson Town, Franklin County, Maine, from January 11th 
to March 6th, 1907, running day and night. 

Length of road, 7.5 miles. 
Miles traveled, 2,850. 

Indicated speed, 2 miles per 

hour. 

Actual speed, 4 to 6 miles per 

hour. 

Sleds hauled, 551. 
Sleds to turn, 29. 
Largest number of sleds in 

one train, 5. 

Total sleds used daily, 21. 

size of. sled 12”’x12"x12’, 

bunks; 12”’x14”x10' bars 

with patent cast sled knees. 

Average time per sled hauled, 
for 

Crew No. 1: 2 hours, 28 

minutes, 12 seconds. 

Crew No. 2: 2 hours, 40 

minutes, O seconds. 

Fuel used, 350 cords of 2-foot 
hardwood. 

Elapsed time, 65 days. 
Running time, 58 days, 19 

hours, 45 minutes. 

Lost time, 6 days, 4 hours, 15 
minutes. 

Scale, 3,430,322 board feet. 
Scale, per sled, 6,225 board feet. 
Seale, per turn, 18,052 board 

feet. 

Largest train, 
feet. 

Estimated number of horses to 
haul 3,430,000 board feet— 

teamxI$ turns daily+3,000 

feet to turn for 56 days= 

13.6 teams+2 extra 4 horse 

teams=62 horses. 

37,;710 board 

‘The machine is now in general use throughout northern New 
England, the Lake States, and the Eastern Provinces; the follow- 
ing list of users is appended as indicative of this present range of 
use, 

LISTPOF PAST USERS 

of the 

LOMBARD LOG HAULER. 

St. Croix Lumber Co., Winton, Minn. 
Beltrami Cedar and Land Co., Black Duck, Minn. 
Skibo Timber Co., Skibo, Minn. 
Western Lumber Co., Lothrop, Mont. 
Colvin & Robb Lumber Co., Biwabik, Minn. 
J. Gibson Co., Bena, Minn. 

> 
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Ross & Ross, Duluth, Minn. 
Johnson Wentworth Co., Cloquet, Minn. 
Northland Pine Co., Cross Lake, Minn. 
Medford Lumber Co., Medford, Wis. 
Arpin Hardwood Lumber Co., Atlanta, Wis. 
Rice Lake Lumber Co., Rice Lake, Wis. 
North Western Lumber Co., Stanley, Wis. 
Park Rapids Lumber Co., Park Rapids, Minn. 
Sturgeon Lake Lumber Co., Prince Albert, Sask. 
Rib Lake Lumber Co., Rib Lake, Wis. 
Holt Lumber Co., Oconto, Wis. 
Post-Gilkey Co., Mountain, Wis. 
Newport Mining Co., Ironwood, Mich. 
Wild Rice Lumber Co., Ada, Minn. 
Fountain-Campbell Lumber Co., Donald, Wis. 
Moore, Park & Sharp, Shelldrake, Mich. 
Morgan Lumber & Cedar Co., Forest City, Mich. 
G. W. Jones Lumber Co., Appleton, Wis. 
Connecticut River Lumber Co., 
Berlin Mills, Berlin, N. H. 
Twitchell Bros., Milan, N. H. 
Hollingsworth & Whitney Co., Greenville, Me. 
J. Fenderson Co., Sayabec, P. Q. 
Tracadie Lumber Co., Caplan, P. Q. 
M. Chouinard, Port Joli, P. Q. 
A. Dunbar & Sons, Woodstock, N. B. 



THE SAWMILL OF THE FUTURE. 

BE. A. SHERMAN. 

Chief Inspector, U. S. Forest Service. 

Many of the opponents of forest preservation in the West 

to-day maintain that the creation of the National Forests has 
resulted in putting the small sawmill man out of business. In 

this day and age big companies are unpopular; consequently 

this statement is made a criticism of the system. When the 

assertion was first made in my presence I indignantly and em- 
phatically denied that such was the case, pointing out the regula- 

tions under which timber from the National Forests is sold, show- 

ing the advantages they offer to the small mill man in permitting 

him to conduct a business on a more extensive scale than his 

limited capital would allow if he were compelled to purchase 

outright all the timber on the mill setting before establishing 

his mill; how the timber on each slope and each natural logging 

chance is marketed by itself, so that the logs might come down 
the draws and out the valleys nature intended for their egress, 

rather than being brought across ridges as is frequently the case 

where the land is under private ownership. But, admitting all 

this, the critics reiterated the statement that the National Forests 

were putting the small mill man out of business, and pointed as 
proof of the assertion to abandoned mill sites by the score. 

Strange though it may seem, the small sawmill man is passing 
with the coming of the forester and the creation of the National 

Forests. When this fact was first forced upon my attention, I 
felt it a source of considerable chagrin; but when I investigated 

individual cases of small sawmill men quitting the business upon 

the creation of the National Forests, I found that the National 

Forest was merely the cause of the cause of their going out of 
business. The creation of the National Forests brought en- 
forcement of law, and the enforcement of law put out of busi- 

ness the small operator who was cutting boldly from the public 

domain, or from squatters’ holdings, or from timber and stone 

claims taken up under unlawful contracts, or skinning the land 
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under some other form of land fraud prevalent before the forest 

was put under administration. Looking further, I found that, 
at least so far as some sections of the West were concerned, the 

little sawmill man of the good old days usually sold his product 

to some big lumber or mining company, under a contract that 

allowed him a margin of profit so narrow that he was kept in 
a chronic state of financial cramp and that, in reality, he existed 

only because of the sufferance of the big operator. 

Powerful lumber barons and big companies, whose prominence 

brought them into the limelight so vividly that they were unable 

to break the land laws themselves with impunity, found it a safe 

and most convenient plan to do their stealing by proxy. Always, 

when brought to bar as the purchaser of this illegally cut timber, 
the big fellow pleaded ignorance of the unlawful cutting by the 

small operator and usually was able to produce a contract show- 
ing that the small operator was bound, by the most iron-clad 

terms, to obey the law in every particular. Occasionally the 

big fellow was compelled to pay for stolen goods thus unlawfully 

received, but even then he could set up a good plea of innocence, 

and even pose as a martyr for having to suffer for crimes com- 

mitted by another man; so that many a large lumber company 

resorted to the small mill method of plundering the public do- 

main, the small mill man being merely the scapegoat for the 

large operator’s extensive stealings. 

But the creation of the National Forests put an end to this 

system by making timber trespass unsafe for either the large 

operator or the small sawmill man, and, as a consequence, the 

small sawmill man found himself without an occupation. Since 

stumpage must be paid in any event, there was no necessity of 

the large operator delegating the conduct of his business to a 

middle man. 

In the good old days when much of the timber was stolen 

from the public domain, the small operator was necessary to the 

successful operations of the large operator. Ten sawmills, each 

with a capacity of 20,000 feet a day, would escape almost un- 

noticed, operating on the public domain in the free and easy 

epoch of the building of the West, whereas one sawmill with a 

capacity of 200,000 feet a day would have attracted attention 
halfway across the continent. Where one tree was paid for in 

- 
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trespass settlement, ten were taken without a reckoning, so that 

in any event the margin was clearly on the side of the small 

operator. But when it came a question of paying for every 

thing cut, as under the present system, the big fellow gathered 

up the reins of his own business and let his former semi-inde- 

pendent agent go whistling for an occupation. 

Furthermore, in many regions where the small sawmills had 
no connection with the large mill, they were able to exist year 

after year only by reason of large profits which were possible 

because the timber costs them nothing and because it was taken 
from localities nearest the mill, the logging cost for that reason 

being reduced to a minimum. Under the conditions which have 

obtained since the creation of the National Forests, which was 

only after the more available timber had all been run into the 
mill yards, the decrease in profits, by reason of added logging 

cost and stumpage, has been offset only in a few localities by an 
increased market value of the product. Mill men to-day have to 

figure a great deal more closely than in the past. Where pre- 

viously slack and loose methods were so ingrained as to prevent 
a change to a better system and improved methods, the mill man 

has lost out, whether large or small. Only the fittest have sur- 

vived—the men who possessed the highest intelligence and 

adopted the best business methods, who have been able to see 

the necessity of closer utilization of timber, and the prevention 

of mill waste. It has simply been a stage in the evolution of the 

saw mill business in the West. I believe firmly that the forest 

policy of the Government should be credited with making a de- 

cidedly healthful and necessary economical change in the char- 
acter of the sawmill business of the West. 

It must not be understood from this that all the small sawmill 

men in any part of the West have gone out of business. On the 
contrary, quite a considerable percentage still remains in opera- 

tion, but in nearly every case it is the more enterprising and sub- 

stantial operators who have survived—men who were purchas- 

ing their stumpage before the creation of the National Forests, 

and consequently are unaffected by the change, further than that 

their business is no longer disturbed by the wild cat operations 

of an irresponsible crew of wholesale trespassers. 

However, National Forests or no, the historical progress of the 
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small sawmill in the West is passing through the same cycle that 

the institution has experienced in other lumber regions. The 
little sawmill of the pioneer has always been the advance guard of 

the lumber industry. The big mill, with better facilities for 
marketing its product and more economical utilization, follows 
and sweeps the larger areas. A second generation of little mills 

in turn succeeds the big mill, locating here and there in the scat- 

tered tracts of virgin forests left by the larger mills, and it is 
this second generation of little mills that takes permanent pos- 

session of the field. 

The plans of the practical forester deal extensively with the 

future. The plans of the practical lumberman deal largely with 

the present. To the lumberman, sufficient unto the day is the 

present timber supply and the present market. If he ever thinks 

of the future at all, it is in the language of Louis the XV,— 
“After me, the deluge.” But the trained forester is replacing 

the old-time type of lumberman, and in considering the needs of 

the future takes into consideration future systems of lumbering 

and of lumber manufacturing. 

To the man who has studied world economy, it is apparent that 

the supply of timber for this country in the future must come 
largely from the rough lands whose steep slopes do not admit of 

the soil cover being broken, from high altitudes where the grow- 
ing season is so broken with nightly frosts that agriculture is not 

practicable, and from the poor sandy soils which experience has 

proven are valuable as pine lands but worthless to the farmer. 
The land included in the two types first mentioned naturally 
presents many difficulties in transportation. Fully 95% of the 

160 million acres included in the National Forests of the United 
States are steep mountain slopes and high plateaus, unfit for 
agriculture. The proposed Appalachian National Forest, the 

last stand of the hardwoods, is also composed of steep mountain 

slopes and rugged rocky hills. To reap in a business-like way 
the forest crop already mature in many of the western forests, 

and to provide for the future harvest, it will be necessary to meet 

and solve innumerable problems in transportation. For the 
proper utilization of the resources of our National Forests, the 

Forest Service must create the greatest transportation system ever 

worked out by any nation in the history of the world. 
. 

- 
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The $1,000,000, which was appropriated by the last two sessions 
of Congress, for permanent improvements in the National Forests, 
has opened up many virgin forests hitherto closed to every one 

but the mountain lion and the most adventurous hunters and 

trappers. But with many demands made upon it, the $1,000,000 

thus available was insufficient to extend even passable trails into 

any excepting the largest and most important areas. The trails 

must be followed by “tote” roads, and the “tote” roads must, in 
many places, in turn give way to railroads, driven by electric 

energy secured from the mountain streams. Hitherto, in the 

Forest Service, we have spoken of “accessible” and “inaccessible” 

timber. In forest description sheets, heretofore used by the Forest 

Service, appeared the word “Accessibility,” followed by a number 

of blank lines, in which the officer making the report was expected 

to state the distance from market, nearness to drivable streams, 

ease of logging, etc. In the unwritten history of quaint happen- 

ings in the Service, it is asserted that a ranger on the Booneville 
National Forest was required to submit a forest description of a 

certain tract of timber. When he reached the word “Accessi- 

bility,’ he was nonplussed. “Accessibility” was something he had. 

never heard of before, but not wishing to show his ignorance he 

filled the blank as follows: “Nothing of the kind on the ground.” 
In the future, when the transportation system of the National 

Forests has been fully developed, it will be possible to write the 

same thing after the word “Inaccessibility.” There will be nothing 
of the kind in the National Forests. 

In the future plan of the Forest Service there will be no such 
thing as “inaccessible” timber. Every cubic foot of timber pro- 

duced by our forests will be keenly demanded by an energetic 

people, and every foot of timber must, in its own proper time, 

serve the necessary purposes of man. With a completed network 

of railroads, “tote” roads, flumes, aerial tramways and cable lines, 

the most forbidding mountain will be conquered to the timber 
line. Then comes the problem of the sawmill of the future. 

Only here and there, because of drivable streams and other 
favorable physical features, will it be possible to locate large mills. 

I have an abiding faith in the small band mill as the sawmill of 
the future. It goes where the big mill cannot follow, is taken 
into pockets, gulches and canyons, on to mountain slopes and 
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benches where the big mill cannot go, and from where the un- 
manufactured product can only be transported at excessive cost 

and labor. 

Furthermore, the developement of conservative forestry intro- 

duces another factor favorable to the small mill as against the 
large. To fell trees on extensive areas at one time, necessary to 

keep in operation the large mill, has proven a danger breeder, by 
allowing the spread of insect and fungus diseases which attack 

the timber on the ground. The experience of centuries in other 

countries has proven that it is safest to cut in isolated tracts. 

This can be done economically in the plan of operations for the 

small saw mill, but not for the large. 

But the small sawmill must be as economical of timber as the 
large mill. The saw kerf of the small mill need be no greater than 

the saw kerf of the large mill. All that is needed is intelligent 

management and careful direction to get as complete utilization 

in the one as in the other. Close comparison of costs in operation 

proves that as a rule it costs less to log and manufacture lumber 

in a small mill than in a large mill, and that the chief advantage 

the big mill of to-day has over the small mill is its advantage in 

marketing its product. Asa rule, the big lumber company to-day 

is not only a manufacturer of lumber but a wholesale dealer in 
lumber as well. Perhaps this foreshadows the future function of 

the big lumber company. When the timber accessible to the large 

mill is exhausted, the location of the mill may still give it the 

key to the outlet of the product that is being manufactured by the 

numerous small mills back in the hills. Certain grades of the 

lumber that come down out of the mountains by the aerial tram- 

ways, trails, and “tote” roads, may go into a wholesale yard, there 

to be assorted and shipped to the Eastern trade, so that in the 

future we may reasonably expect to see many large wholesale 
lumber establishments, but few large mills. 

Furthermore, when the National Forests have each and all 

settled down to normal conditions, when lumber prices have 

become more stable and each forest has been placed under a 

conservative and intelligent sustained yield management, another 

very important factor enters into the equation favorable to the 

small mill rather than the large. On each unit the annual cuttings 
under a sustained yield management must be widely scattered. 

_ 
- 
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Although the total annual cut may be very large, the average 

cutting area must be relatively small and the large mill, in con- 

sequence, an economic impossibility. 
Men of ability are always men of ambition. The small sawmill 

operator to-day is ambitious to become a big operator. Utopia 

will probably elude man in the future as well as in the past, and 

the small sawmill man of the future will have dreams of de- 

veloping into a far-reaching octopus with illimitable power. But 

in his dream he will fancy himself the owner of twenty small 
mills with a daily capacity of 25,000 feet each, rather than one 
mill with a daily capacity of 500,000. Under the changed con- 

ditions certain to arise in the future, the mill with a daily capacity 
of 500,000 will be as much out of place as a first-class battleship 

would be on the Salton Sea and about as great a financial blunder. 
Something of the mobility of the future lumber manufacturing 

unit is indicated by the move made by a sawmill recently in the 

northern part of Montana. A portable mill operated by a traction 
engine was moved from the Bear Paw Mountains to the Little 

Rockies, a distance of approximately 70 miles, the change of lo- 

cation consuming but two weeks. ‘Two things are essential to 

the sawmill of the future: it must reduce the waste from kerf 

to a minimum, and it must be capable of being transported 

cheaply, quickly and safely from one place to another. 

When the wilderness is finally conquered and man in his greed 

has skinned the first rich cream from this land of bounteous 
wealth, the great sawmill with 500,000 feet per day capacity will 

pass into song and story with the great fur-trading companies 

that once held the wild frontier at St. Louis and exploited the 

wealth of the West, and will become only a memory like the rich 
placer diggings of California, of Alder Gulch and of Last Chance. 

The great mill of the present day will be no more, but scattered 
everywhere through the mountain land will be many small mills, 

perhaps in frequent instances operated by communities for the 

manufacture of lumber largely for supplying their own needs 

and to furnish the men of small communities work through the 
winter months, the foundation of a conservative prosperity and 

the bulwark of a manly and sterling independence. 

23 



SCHEDULE FOR FOREST DESCRIPTION. 

At the instance of the Association of German Experiment 

Stations and with a view of securing uniform usage, Dr. Albert 
and Dr. Schwappach have compiled a most elaborate schedule of 
forest description. While, in its form, this may not be directly 

applicable to our conditions, it is so complete and suggestive that 

we print a translation in full, which may have the same purpose 

in view, namely of securing uniformity of nomenclature and 
method. 
We call special attention to the elaborate soil description, 

especially the section on humus and peat soils, which is based 
upon the new classification by Dr. Potonié, the expert on bioliths 

of the German Geological Survey, (see Quarterly Vol. IV p. 

323). 
In this country such classification has not yet been attempted, 

and it is difficult to choose the appropriate descriptive terms. 

This translation has, therefore, been submitted to Mr. M. H. 
Whitney, Chief of Bureau of Soils, for revision of the nomencla- 
ture, and to other soil experts. 

Yet, improvement may still be possible and the Editor will 
gratefully receive suggestions as to such improvements for 

eventual use in reprints. 

DESCRIPTION OF SITE. 

A. Location. 
I. Generai geographic situation. 

To be shown by— 
I. Latitude and longitude of region. 
2. Statement as to whether— 

. coast district (12 miles from coast). 
. large river bottoms. 
. flat or peneplain (up to 300 m.). 
. high plateau (average elevation over 300 m.). 
. hill country (highest elevations 500 m.). 
. mountain country (elevations 500 to 1600 m.). 
. alpine country (elevations over 1600 m.). 

- 
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3. Statement of plant region. 
In middle Europe to be distinguished (a) region of 

conifers (natural distribution), (b) region of deciduous 

forest, (c) region of health. 

II. Special local situation. 
1. Absolute (average) elevation; if steep slopes, involved, 

lowest and highest elevation. 

2. Direction and angle of inclination, the former in eight 
directions of the compass, the latter in degrees or per 

cent. If flat, insert—and o°. 

For other conditions use the following descriptive 
words :— 

hoa o& f& 

. level up to 5° or 8%. 

. inclined slope, 6-10° or 8-16%. 

. sloping I1-20° or 17-32%. 

. steep, 21-30° or 33-48%. 

. very steep, 31-45° or 49-70%. 

. precipitous over 45° or over 70%. 

3: Satan form: flat, rolling, hilly, etc. 
4. Surroundings: state if open, exposed, protected, enclosed, 

wet grounds, or liable to drying winds, frost, snow- 

pressure, hoar ice, etc. 

B. CLIMATE. 
To be described by— 

ie 
2 
3 

4. 

Pe  SOIt. 

To be 

Average annual temperature. 

Lowest known winter temperature. 

Average annual precipitation (10 year average), 

Data regarding distribution of rainfall, of temperature 
and relative humidity in summer and in winter. These 
data will be derived usually from the nearest weather 

service station, whose name, distance and elevation 

should be noted, as well as any differences on site; 

especially should dates of early and late frosts be ascer- 
tained. 

Where numerical data are not obtainable, general 
character of climate, as raw, mild, etc. may be given. 

described by ground rock, exterior conditions, composi- 

sition and physical character. 
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I. Ground rock. 

This is the rock from which the soil is derived. In 
exceptional cases rock masses may be so shallow that 

several different types are concerned in the soil forma- 

tion, in which case, they should be described. If geo- 
logical maps are in existence, the data should be secured 

from them. Full description and geological classifica- 
tion are desirable. 

The mineral composition is of importance; hence 

there should be stated relative proportions of quartz, 
feldspar, mica, hornblende, angite in crystalline silicate 

rocks; in sandstones, mineralogical composition of sand 
particles and character and quantity of the cementing 
material ; in limestones pressace of easily distinguished 
foreign substances. 

Structure: fine, medium, coarse, and in shales fine— 

or coarse—splitting; position and angle of stratifica- 

tion; horizontal, inclined, steep. 

Loose rock masses (sands, gravels, clay and loam 
soils) are often sufficiently characterized by reference to 
their geological derivation (dunesand, quicksand, dilu- 
vial marl, river bottom). 

Of alluvial formations the following are to be specially 
noted. 

1. River bottoms—the regular overflow lands of rivers. 
2. Bogs (Sumpf)—lands with soft, water-soaked sub- 

soil. 

3. Moors (Moore)—water-soaked lands with peat 

layers on firm subsoil. This term is to be used only 

when there is at least 2 dm. depth of peat; otherwise 

the term moor-soil is applicable. 

The moors are divided according to their plant as- 
sociations into— 

(a) flat moors (Flachmoore), characterized by the 

absence of Sphagnum mosses, and the presence 
of Hypnum mosses, Arundo and Phragites, 

high-stemmed Cyperaceae and Cariceae. 
(b) intermediate moors (Zwischenmoore) with low 

Cyperaceae, high-stemmed Molinea and scanty 

Sphagnum. “ 
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(c) high moors (Hochmoore), which are mostly 
higher in the middle than at the circumference, 

are characterized by Sphagnum, which may be 

replaced by Eriophorum or Calluna. If the first 
or last predominate they may be called Sphag- 
netum, Callunetum, etc. 

Swamps (Briicher) are moors of the first 

two descriptions which have covered themselves 

naturally with tree growth. Alder and birch, 
but also pine, spruce, oak, basswood (and with 

us many other species) may be found on them. 

(Our southern swamps are mostly of differ- 
ent nature.) 

On “live” (undrained) high moors usually a 
scrubby pine establishes itself; on “dead” 
(drained) moors, the upper layers of peat hav- 
ing compacted after the draining, a better vege- 

tion may thrive: a forest on peat soil. 
Many moors have a different character in dif- 

ferent parts—swamps at the margin, middle or 

level moors in the center, etc. 

II. Exterior soil conditions. 

The soil is— 
1. naked or bare (nackt or offen), when the mineral 

soil is exposed. The surface can then be dusty, fairly 
compact hard or crusted. 

2. covered, the usual condition of managed forest. The 

soil cover consists of a living flora, litter and various 
forms of humus. 

The term “sparse” is used when the flora only par- 

tially covers the ground; “dense” when it covers the 

ground closely and its roots penetrate it thoroughly. 

A. Soil Flora consists of the following plant forms, 
either by themselves or in a mixture: 

a. shrubs and shrub-like trees, e. g. Viburnum, 
Blackberry, Raspberry, Juniper. 
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b. flowering herbs, e. g., Ovxalis, Anemone. 

. ferns or fern-like plants. 

d. grasses: 
(a) broadleaf, succulent grasses, making a 

turf or sod (Vergrasung). 

(b) narrowleaf, dry grasses, with stout root 

development (Verangerung). 

e. mosses: four groups to be distinguished: 

I. branched mosses (Astmoose) Hypnum 

and its relatives lying loose on the soil, 

their roots not penetrating. 

2. clinging mosses (Haftmoose), Poly- 

trichum, Dicranum and all those whose 

stems penetrate the ground and are beset 

with root hairs. 
3. gray mosses (Graumoose, Polstermoose), 

species of Leucobryum. 

4. peat mosses (Torfmoose, Weissmoose), 
species of Sphagnum. 

f. half-woody berry plants, Vaccinium, etc. 
g. heather. 
h. lichens. 

B. Litter consists of the not yet humified portions of 
fallen foliage and other parts of plants. The 

litter may be: 

a. loose, its components not hanging together, 

but lying loosely on the mineral soil. 
b. compact, the parts coherent (first stage of 

peat formation and hence often removable 
like a cover without a noticeable humus 
layer. 

C. Modification of humus in the soil cover. 
The living flora and the litter may cover imme- 

diately the mineral soil, or more or less deep lay- 

ers of humus may occur between, when two prin- 
cipal forms of this may occur: 

a. Mould, i. -e., comminuted, humified litter, 

loosely overlying the mineral soil and easily 

disintegrated further. (Moder). 

ie) 

- 
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b. Peat, i. e., compact, thick layered humus 

masses which may be cut and which contain 
a large amount of easily recognizable plant 
residues. (Trockentorf). 

Reference to any removal of litter is to 
made, 

III. Soil Components. 
The mineral composition is in general to be judged by 

exterior signs, using simple means, like acids, to determ- 

ine lime contents. Usually only the rock and the soil 

class need be stated. The following soil classes are dis- 
tinguished : 

a. 

b. 

hh 

Rocky, stony or bowlder soils, when the particles are 
not less than 20 mm. (hazelnut size). 

Gravelly soils, angular and rounded, diameters of 
particles between 2 and 20 mm. Angular gravel is 
formed by decomposition of rock im situ, hence 
mostly squarish particles. (Rounded gravel is water 

worn.) 

. Sandy soils, 
coarse, when diameter of grain 2-.5 mm. 

medium, when diameter .5-.2 mm. 

fine, when diameter .2-.05 mm. 

According to clay contents, they are recognized as 

clayless (pure sand), slightly clayey and loamy. 

. Silty soil, sometimes calcareous, as loess and marl, 

sometimes non-calcareous as quicksand. (Staub- 

sand). 

. Loam soils, sandy loam or loamy sand, heavy or com- 

pact loam. 

Clay soils. 
. Marlsoils, i. e., clay soils with considerable amounts 

of carbonate of lime. 

. Lime soils, the result of limestone weathering, often 

poor in carbonate of lime. 
Muck soils. (Moorerde). 

Peat soils. (Moorboden). 

The admixture of stones in the various soils is to 

be expressed in general terms, such as, free of stone, 
somewhat stony, quite stony, very stony. 
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The soils from b. to h. contain in their upper layers 

smaller or greater quantities of humus materials. 
These mixtures of mineral soil and humus are called 

humus soils. These are subdivided as follows (this 
subdivision being an entirely new classification) : 

A. Humus soils, in which carbon dioxide is the chief 

product of soil decomposition. The mineral com- 

ponents preserve their ordinary colors, produced 
especially by iron compounds. 

1. Mould (Mullerde). 

In these the organic materials are in the last 

stages of decomposition and in relatively 

small quantity. It is evenly comminuted and 

evenly distributed (condition of best forest 
soils); usually the humus in such soils im- 
parts a uniform dark yellow, light brown to 

black color, but if large amounts of iron ox- 
ides are present, their red-brown tint predom- 

inates. 

2. Muck soils. (Modererde). 

This is a mould mixed with mineral par- 
ticles in which the humus has still largely pre- 

served its form. According to the larger or 
smaller amount of mould present, one may 
distinguish: 

a. soils with small or very small mould con- 
tents (sands or loams). (Modersand, 

Moderlehm). 

b. soils with large or very large mould con- 

tents (loamy or sandy). Lehmmoder, etc). 

B. Humus soils, with decided decomposition to hu- 

mic acid (humic soils). The mineral particles 
have become white or gray, owing to the leaching 

of the iron compounds, which are easily soluble 

in humic acids. - 

1. Bleached soils (Bleicherde). 

Where turf formation has begun, the min- 

eral soil below the turf is more or less bleached 
by the humic acid which leaches the minerals 

into the depth, giving rise to the formation of 
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bog ore. The bleached layer is often more or 

less strongly colored, lead gray to black, by 
humic acids and humus particles, and may also 

lack entirely humus substances. Here, hu- 

mus and more or less peaty bleached soil 

may be distinguished. Usually the layer 

of bleached soil immediately underlying the 
sod is more peaty than the deeper layers. 

If bog ore is formed, this is to be mentioned, 

with depth, color and degree of compactness, 
whether occurring in isolated spots or in larger 

continuous layers. 

2. Moor soils. (Moorerde). 

In these, humus substances are more prom- 

inent, mineral less so, and only recognizable 

by closer examination (heating). A mixture 
of 15 per cent. humus and 85 per cent. sand 
has the characteristics of moor soils. 

To this group belongs all soils, without ref- 
erence to their mineral contents, which are 

overlaid by a sod layer. The depth of which 
does not reach 2 dm. (see C. 13). 

The soil form which results from cultiva- 

tion of moor soil is called turf soil. (Torf- 
erde). 

IV. Physical Properties. 
1. Depth, i. e., the penetrable layer of the soil for root 

growth, 

very shallow, below 1.5 dm. 
shallow, 1.5 to 6 dm. 

medium, 3 to 6 dm. 

deep, 6 to 12 dm. 

very deep, over 12 dm. 

Depth is to be ascertained by boring to 12 dm., un- 

less rock appears before that depth is reached. Usu- 

ally, for experimental areas, it is sufficient to make 

one boring, so chosen as to represent average condi- 

tions, to find which a soil-auger may be tried on five 
or six places, avoiding small elevations as well as 
holes. 
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2. Compactness. To describe this the following terms 
are applicable: 

(1) compact (fest), subject to compacting and 

cracking; when the soil is drying forms a net 

work of fissures, and when entirely dried out 

does not permit being broken into small pieces. 

(2) stiff, when the soil in drying gapes less deeply 

and can be broken into small particles, but not 

rubbed to powder. (streng, schwer). 

(3) friable, a soil which in dry condition can be 
readily powdered. (milde murbe). 

(4) flocculent, a soil which in wet condition can still 

be made into a ball, but in dry condition is much 
inclined to fall to pieces. (locker). 

(5) loose, in dry condition without any coherence; 

the highest degree of this condition is 
(6) shifting (flichtig), when the soil moves in the 

wind. 

. Permeability. According to the degree of permea- 

bility to water a differentiation to be made into 

a. permeable. 

b. moderately permeable. 

c. slowly permeable. 

d. impervious. 
. Soil moisture. Soil moisture is expressed by the av- 
erage condition during the growing season. 
a. Saturated when the interstices remain filled with 

water during a drought. (On such soils, water 

covers the soil in spring and does not drain off 
naturally even in dry weather.) 

b. wet, when the soil gives off water under pressure. 

(On such soils, temporary surface pools will oc- 
cur, the water collecting in small depressions for 

some time, and ditches, at least in spring fill up.) 

c. moist, a soil which can be felt as containing mod- 

erate amounts of moisture, without visible trace 

of water appearing under pressure. (frisch). 

d. dry, when moisture is deficient, and after thorough 

wetting by rains, moisture is completely lost after 

a few days. . 
- 

ee 

oa, eo 
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e. arid, when every vestige of moisture vanishes 
within 24 hours. 

5. Color. Refer to color in dry condition. 

V. Profile. 
The character of the soil in different layers is to be 

shown in a profile constructed from the boring described 

sub: LVI. 

To investigate the subsoil and ground water condi- 
tions a soil borer may be used down to 2 m. This is 
desirable, especially in sand soils. The thickness of dif- 

ferent layers is measured, and each to be described in 
detail as to mineral composition, admixture of rock, 

humus contents and physical condition, to be accom- 

panied by a drawing. 

The following layers are to be considered: 
1. Litter. 

2. The peat or muck overlying the mineral soil. 
3. The upper soil layer, colored or influenced in its 

color by the humus: light, dark gray or black. 

At the lower face of the upper soil layer some- 

times excrescences of iron hydroxide in form of 

limonite, bog ore, etc., are found, which are not to 

be mistaken for peat. The former are not colored 

dark by dilute ammonia, they do not fall to pieces 

when heated, and the absence of bright sand 
grains differentiates them from peat. 

In describing the upper layer, besides the hu- 

mus contents and mineral constituents the density 

and the structure (crumb or single grain structure) 

is to be noted. Especially whether lower strata 
show a looser condition than the upper soil layer, 

and the root conditions are to be noted. 

4. the.layer of soil weathering, characterized by yel- 
low to brown color, erroneously called raw soil, is 

in different soils of different formation; either 

sharply differentiated from the usually lighter col- 
colored subsoil or gradually shading into it. 

5. undecomposed ground rock (subsoil). If loose 

(sand soil) it may be designated as raw soil. 
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The subsoil is either uniform or composed of 
several layers of different composition, e. g., loam, 

gravel, marl. 
The depth of ground water is of special interest 

and to be noted. 

VI. Root development. 
This is to be observed in all forest soils, noting a 

zone of dense root growth with strong development of 

fibrous roots, also the development of heart and tap 

roots. In most cases, the heavy root growth ceases at 
the limit of the crumbly soil. This investigation of the 
extension of root growth gives an idea of the depth of 

the loose soil. In very deep and favorable soils, it may 

not be feasible to determine the root zone. 

DESCRIPTION OF STAND. 

A. Species. 

I. Pure Stands. 
In these only one species determines the methods of pro- 
cedure. Stands are still to be considered pure if other 

species not to exceed 5 per cent. of the cross section area 
are interspersed. Such species should, however, be men- 
tioned. 

II. Mixed Stands. 
They are to be differentiated. 
a. according to age of the different species into even-aged 

and uneven-aged. 

b. according to the character of mixture: 

1. admixture of areas, clumps and groups according to 
whether the admixed species -occupies contiguous 

areas of over I ha., 1/10 to 1, under 1/Io ha., (2.5, 

1/4 to 2.5, under 1/4 acres) not in rows. 

2. admixture in strips—several rows. 

3. admixture in rows (single). 
4. admixture in single specimens. 

For even-aged or nearly .even-aged mixed stands the 
species are enumerated, according to their proportion in the 

cross section area, in tenths,'e. g. .5 beech, .3 spruce, .2 fir, 

Whether this statement is to be made for other mixed stands 

7 
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is left to judgment in each case. It is to be noted whether 
the mixture is intended to be permanent or only temporary, 

and what silvicultural object it has, e. g. soil cover, nurse 

crop, etc. 

B. Management forms or systems. 
1. Timber forest with its forms, as selection forest, clear- 

ing system, group system, etc. 

2. Coppice. 
3. Composite forest, giving details of both underwood and 

overwood or standards, especially as to the rotation. 
C. Origin. 

Statements as to whether natural regeneration by seeds or 
sprouts, artificial sowing in various forms, or planting, and 

whatever history of the stand may be given. 
D. Age. 

Here are to be distinguished the natural age classes and 
the age in number of years. 

I. For the natural age classes the following terms may be 
used— 

1. In timber forest— 

a. Young growth, whether planted or natural growth, ad- 
vance growth (Anflug- wind sown of light-seeded 
kinds; Aufschlag- up-growth if of heavy-seeded 
kinds. 

b. Thicket, from beginning of closing of crowns to be- 
ginning of natural clearing of boles. 

c. Polewood, from beginning of clearing to an average 

b. h. d. of 8 inch, differentiating into small poles up 

to 4 inch, large poles over 4 inch. 

d. Timber, over 8 inch average diameter, differentiated 

into small, medium, stout, up to 14, 20 and over 20 

inch respectively. 

2. In compdsite forest— 

a. The standards are to be differentiated according to 
their having stood through two (Lassreidel,) three 

(Oberstander) or more rotations. 
II. In even-aged and such uneven-aged stands in which the age 

classes are not clearly differentiated, the average age, either 

known or derived from counting of rings on dominant trees 
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(not overholders) is to be stated. If several separate age 
classes are represented, the ages are to be stated separately. 

E.. Density. 
1 In the more evenly grown stands the usual terms of crown 

density may be used: open, roomy, full, close, crowded 

(dicht or liickig, raumlich, geschlossen, gedrangt), and in 

tenths of the full crown cover, the fullness being what 
for each species according to age and site is possible. 

. In more irregular stands and those in regeneration cut- 
tings, the crown cover is to be stated with reference to 

the silvicultural object, e. g., regular open seed cutting; 

full, medium, open or close stand of standards. 

. Imperfections in the crown cover here and there are dif- 

ferentiated according to size: 

a. Gaps (Liicke), occur in young growths, i. e. such 

small openings as will fill up with our artificial help. 

b. Failplaces (Fehlstellen), i. e. larger openings in young 
growths, that can or should be filled by planting. 

c. Blanks (Raumden) i. e. permanently remaining im- 

perfectly stocked. 

d. Openings (Bloessen) i. e. larger openings in older 

stands, which cannot any more be planted out. 

F. Condition of Stand. 
Here the vigor of growth, more or less normal and healthy 

conditions, is to be stated in general terms for such features 

only as are out of the regular. As far as possible the cause 

of poor condition (root rot, insect damage, hail, fumes, fire) 

are to be stated. 
G. Numerical Data. 

For assisting the description the following data are desir- 
able: 

I. 
2. cross section area per acre. 
a, 

4. average height( the most important feature in judging 

Ow 

average number of trees per acre. 

average diameter. 

site quality). 

. height of upper story (in mixed stands). 

. stock density expressed in cubic feet timber wood per 
acre. 

” 



THE TAXATION OF TIMBER LANDS.* 

FREDERIC RocERS FAIRCHILD, 

Assistant Professor of Political Economy. 

[Professor Fairchild has recently been appointed an expert in the United 
States Forest Service and is expected to make a thorough study of the 
whole subject of the taxation of timber lands in co-operation with the 
Forest Service for the National Conservation Commission. ] 

Forests in the United States are taxed to-day under the gen- 
eral property tax in every state and territory of the United States, 
in most cases exactly like other kinds of wealth. Thirty-two 
states and territories make no reference to forest lands in their 

tax laws. The other states have special laws in the interest of 

forests, providing for tax exemptions, rebates, bounties, prizes, 

etc. These laws have practically all been failures and have not 
materially altered the burden of the general property tax. 

To discover the actual burden of taxation on timber lands 

would require a detailed study of local conditions all over the 
country. So far as the evidence on this matter has been col- 
lected it shows that, on account of the prevailing lenient adminis- 

tration of the general property tax, forests are not as a rule taxed 
excessively; though the methods of assessment are arbitrary and 

uncertain, and cases of gross overvaluation and absurd under- 
valuation are common. ‘The present tendency, however, is toward 

stricter administration. and heavier taxes. 
“The facts seem to be as follows: In some States or regions, 

the prevailing burden of taxation on timber lands is undoubtedly 

very heavy. In other States or regions, timber lands are taxed 

very leniently. Individual cases of unduly lenient and excessively 
heavy taxation are common, probably, everywhere. Leaving out 

of consideration, individual cases, and without going into local 

conditions, it is safe to say that in general, timber land, like most 

other property, is grossly undervalued by the assessors. This 
assessment is combined with a high tax rate; that is, a rate 

which would generally result in excessive taxation, if the prop- 
erty were assessed at its true value. As a general rule, however, 

*Summary of a paper read before the International Conference on State 
and Local Taxation, at Toronto, Canada, October, 1908. 
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due to the prevailing under-assessment and the lax administration 
of the laws, timber lands are not subjected to an excessive burden 
of taxation. In the great majority of cases investigated, the 
annual tax was less than 1 per cent. of the true value. 

A third conclusion that stands out distinctly is that there is 

at present in many places an unmistakable tendency toward 

heavier taxation of timber lands. ‘This tendency is seen especially 

in those regions where forests have heretofore been admittedly 

taxed very gently, such as the wild lands in the unincorporated 

parts of Maine and New Hampshire. Here there is consider- 

able complaint of the escape of wealthy timber owners from their 

just share of taxation, and a growing demand for amendments to 
the statutes which will put a heavier tax upon these lands. Again, 

the movement toward heavier taxation is seen in the common 

tendency to value timber lands more accurately, and enforce the 
existing laws more strictly.” 

In spite of numerous individual cases to the contrary, it is safe 

to say that throughout the country as a whole taxation has not 
up to the present time had any great influence in causing the cut- 

ting of our forests which has been going on so rapidly. In cer- 

tain parts of the country, however, taxation has had a serious 

effect in preventing reforesting or the holding of cut over land 

for another crop. 

Forestry is very little practiced in America at present, and its 
general practice is not going to be brought about by any amend- 

ments to our tax laws. There are other influences in the prob- 

lem of far greater weight than the matter of taxation. 

Nevertheless, forestry must come some time, and its early 

coming is a thing greatly to be desired. And whenever we are 
ready to seriously undertake it, we will find that our present 

methods of taxation are a very severe handicap. Strictly en- 
forced, (and it is not safe to count on a lenient enforcement for- 

ever) the annual tax on the full value of the land and standing 

timber might take away anywhere from 1/3 to 1/2 of the net 
income, or even more. Forestry should not be subjected to 

such an unjust burden. Moreover, the tendency of the present 

system to force premature cutting and prevent reforestation, 

though probably not very serious as yet, is bound to gain strength 

as time goes on. For these reasons it is highly desirable that we 
- 
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take steps toward the adoption of an equitable and scientific sys- 

tem of forest taxation. 
After a brief reference to the laws of European countries, the 

speaker outlined the principles on which a correct system of 

forest taxation must be based. To be equitable, taxation of tim- 

ber lands, like taxation of anything else, must be based on income 

or earning power. This may be accomplished in the case of 
forests, either by a tax on the yield when cut, or by an annual tax 

on the capital value of the forest, based on all its expected future 

incomes and expenditures, i. e., on what the foresters call “ex- 

pectation value.” At present and for some time to come, the 

tax on expectation value cannot be generally applied in America, 
on account of the slight development of forestry and the absence 

of the necessary statistical data, such as yield tables, etc. On 

the other hand, the tax on yield has decided advantages, both 
theoretical and practical, in its favor. Among others, it does not 

have to take account of the rate of interest, of the risk of loss 

by fire, etc., or of the future prices of timber. 

In putting the tax on yield into practice, a great many practical 

and administrative problems must be met. One of the first diffi- 

culties is that this plan would result in an irregular and uncertain 

revenue for many town and counties. Several alternative plans 
for meeting this difficulty were outlined: (1) the State might 
act as banker for the towns, collecting the taxes and paying a 

regular annual sum to each town, the State being reimbursed 

and the accounts settled whenever any timber was actually cut 

in the given town; (2) a nominal annual tax might be collected 

from the owners of timber lands, to be deducted with interest 

from the tax due at the time the timber was cut; (3) the whole 

taxation of forests might be made a State tax, the local divisions 

being properly compensated in some way, as by a payment from 

the State according to some definite rule, or by the State sur- 

rendering some other source of revenue. 

Various other practical problems were discussed. Many ad- 
ministrative problems are local in character and must be solved in 

connection with a thorough knowledge of local conditions. 

With regard to its effect on revenue, there is little to be feared 
from the tax on yield. Eventually, revenue will be increased by 

24 
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a method of taxation which does not prevent the development of 
forestry. Forests paying a moderate tax are better than waste 

lands abandoned and paying no tax. 
The question of constitutionality was briefly referred to, and 

other proposed plans of reform were criticised. 
The tax on yield when cut must eventually be the basis of our 

taxation of timber lands. It will be equitable, and will be an 
encouragement rather than a hindrance to forestry. The ad- 
ministrative problems, while many and great, are not incapable of . 
solution. Finally the adoption of this plan will be one more step 
toward the abandonment of the antiquated and iniquitous general 

property tax. 

ae 



FOREST TAXATION AND CONSERVATION AS PRAC- 
TISED IN CANADA.* 

B. E. Fernow. 

I take it for granted that the title of the subject assigned to 
me means to establish a relation between forest conservation and 

taxation in Canada. As a matter of fact, such relation does not, 

to my knowledge, exist in Canada. Indeed, attempts at any kind 
of forest conservation are so few and inefficient in this country 

that we can hardly yet recognize them as actualities. 

In the United States, the subject of taxation has been for 
some time considered as one which is of importance to the develop- 

ment of forestry practices in the handling of timberlands, and the 

discussions have charged the absence of such practices to ex- 
cessive taxation, which forces the lumberman to be satisfied with 

mere rapid exploitation of his property instead of management 

for a future crop. 

It is argued that the practice of forestry needs protection which 
would be induced by reduction, if not entire relief, of taxes on tim- 
berlands under certain conditions. Indeed, there are tax release 

laws on the statute books of several states. But, if in the States 

such a relation between taxation and forest destruction could be 

proved—I have been on record for years as disbelieving this 

relation and am glad to hear that the extensive investigations 

of Professor Fairchild have proved my views correct—in Canada, 

certainly, the unconservative exploitation of her timber resources 

has not been due to excessive taxation. The bulk of the timber- 

lands are in the ownership of the Dominion and Provincial gov- 

ernments as “crown lands,” and, therefore, do not pay any taxes. 

An attempt on the part of some municipalities in Ontario to 

levy taxes from the timber limit holders, who acquire the right 
to cut timber under license from the Government, failed lately, 

the courts deciding that no tax could be levied against the tim- 
ber on crown lands, and in some other cases in which a timber 

limit holder tried to collect damage from a government-con- 

_*Presented at the International Conference on State and Local Taxa- 
tion, at Toronto, October, 1908. 
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trolled railroad for destruction of timber by fire, the full owner- 
ship of the land in the crown, in spite of having given the right 
of despoiling it of its value, and hence irresponsibility of the gov- 

ernment for damages, has been sustained. 

The taxes against private forest lands, on the other hand, are 
so low that owners do not seem to find any reason to complain, 

nor is there usually a change made in the assessment when the 
timber is cut, although there is no uniformity in the methods of 
assessment, and every tax assessor is a law unto himself as in the 

States. 
There is, therefore, no clamor for tax reduction and no influence 

of the taxation on the treatment of forest property. 
Nevertheless, some enthusiastic member of the Legislature of 

Ontario, believing that it was desirable to encourage reforesta- 
tion of waste lands, especially in the peninsula of Ontario—which 
is largely deforested and suffers, indeed, in parts from both lack 

of wood supplies and of forest cover—had an Act passed in 1906, 

(6 Edward VII) permitting the council of a township to exempt 
“woodlands” in whole or part from municipal taxation, not more 
than one acre in ten, and not more than 25 acres held by a single 
owner. ‘The description of woodland in the Act is interesting, 

having in view a park rather than a timber forest. It requires 

400 trees per acre of all sizes, or 300 measuring over 2 inch, or 

200 over 5 inch, or 100 over 8 inch in diameter, naming the species 
permissible. 

No results of this “beneficial” legislation are on record. But 

the existence of this statute may give me an excuse to discuss the 

possible efficacy of such legislation. 

While, no doubt, the tax power can be used to encourage or 

discourage certain practices, it must not be overlooked that other 

powerful influences are also at work, which may encourage or 

discourage the other way. 

Rising prices in the market are persuasive arguments for cut- 

ting now, destructive fires threaten into present utilization, and 

the long time element in the maturing of timber discourages the 

average man from placing his funds in such investment. 

Is it not patent that the artificial encouragement of the tax 
release must be in proportion to the forces which pull the other 
way? . 
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Where uncut virgin timberlands are concerned, the rise of 

price of wood, which for the poorest woods has doubled in the 

last decade, is a greater incentive to cut than any tax reduction 

could ever be. Where cut over lands are concerned, the mere 

let-alone policy is no virtue to be rewarded, but an unfortunate 

necessity which the owner cannot help. Unless he does some 

tangible work towards improving the crop and replenishing the 
poorly stocked areas with desirable kinds, he is not entitled to 

consideration. When new plantations are concerned the initial 

expense of planting is so much greater than the capitalized value 

of any tax release, that the latter could hardly be considered an 
incentive to make the expenditure of the former. Few good 

plantations could be made for less than $8.00 to $10.00 and double 

these figures will often be necessary, while the capitalized value 
of a tax of ten cents per acre, an excessive figure, for a period of 

20 years, the time usually provided, would not amount to more 

than $1.25. 
An equitable tax is all that foresters need and should ask for. 

Since, however, an acre of timber yields only periodic returns, 

the greater part of the tax should fall due when the timber is 

cut, the deferred tax bearing a fair relation to the net yield of 

the property. The same principles which a century or more of 

experience has shown to be correct in Germany are applicable 

here, albeit with some minor modifications in practice. They 

recognize that annual taxes are necessary to levy, since adminis- 

trations need funds annually and cannot be dependent on the 
whim of owners as to when and how much they propose to cut, 

and hence a regular annual tax must be levied. At the same time 

the intermittency and irregularity of income from forest prop- 

erties is recognized, on account of which, in the absence of in- 

come, the payment of taxes is a hardship. This clash of public 

and private interest is overcome by a mixed taxation, namely, 

a land tax levied annually and a stumpage tax levied as the 

stumpage becomes available. Where a sustained yield manage- 
ment exists, 7. e. one so arranged that the forest property yields 

an annual cut continuously—a condition now very general in 

Germany—the value of the “growing stock,’—that is the wood 
capital represented in the series of stands of different age which 
must be in existence to permit this annual cut—forms the basis 
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of the assessment in addition to the soil capital, based on the pro- 

ductive capacity of the soil—the soil rent value. This productive- 

ness is determined once for all by experts. Even with us, there 

would be now enough knowledge in existence to make approxi- 

mate estimates as to whether certain soils are capable of produc- 
ing at least one-half, or three-quarters, or one cord, etc., per 

the highest or best production that would form the basis of as- 

sessment. 

In Wirttemberg, a revision of the tax law was effected in 1905, 
following closely the Prussian precedent. Both state and county 

taxes are assessed against forest property. For state purposes 

the taxable income is the actual results, cash or credit, of the 

regular cut, principal and intermediary harvest. The domestic 

consumption of the owner at local average prices is considered 

income as well. Extraordinary cuts are taxed if they are made 

to secure cash or to change the use of the area, as for farm pur- 

poses; but, if occasioned by natural disaster, like windfall, in- 

sect pests, snow breakage, etc., the results are not considered 

taxable income, for this enforced cut is considered a misfortune, 

a loss against the owners’ interests, because it disturbs his regu- 

lar management. 

As expenses, not only all the usual expenditures incurred in 

the management are charged, but the cost of new plantations also, 

also bad debts of former years if they had been figured as in- 
comes. But costs occasioned by extraordinary cuts, including 
those of reforestation, do not figure any more than the incomes 

from such untimely utilization. 

Besides this income tax the hitherto customary realty or soil 
tax based not on the income but on the possible net yield—the 

possibilité of the French—is continued at a reduced rate, as 
stated before, after classification of the land according to quality. 

This assessment of the so-called ‘“tax-capital,”’ which does not 
consider individual conditions or special methods of management, 

is supposed to hold good for a long period, and is changed only 

when changes in use and in property conditions arise. 

This tax capital forms the basis for municipal taxation, the 
annual county or town expenditure as far as not otherwise satis- 

fied being apportioned among the owners. The rate on the tax 

capital varies from year to year, and in 1906 was 20 mills—the 
- 
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same as on real estate in Toronto. ‘The rate on incomes is deter- 
mined every two years. The law, however, states a normal rate 

on a sliding scale which varies between 2 and 5 marks, accord- 

ing to size of income. 
It will, to be sure, take a long time before such scientific pro- 

cedure will and can be applied under our crude conditions, but 

it points the goal towards which eventually we must travel. 

There is one other form of taxation which has sometimes been 
believed to have a bearing on forestry practices, namely a cus- 
toms tariff. I remember a committee of lumbermen waiting on 
me at Washington to ask me to assist their tariff agitation by an 

argument which should show that a tariff of $2 per 1,000 feet 
would promote forestry. I promised to do so, if they in turn 

could vouch that at least one-half of this tax on the public would 
find its way from their pockets into the woods for improved prac- 
tice. Needless to say, that the argument was not called for. 

Where, as in Germany, a well established forestry system needs 

protection against the imports from exploiting countries, the ar- 

gument might appear reasonable, but as a matter of fact, even 

there the tariff duty was counterbalanced by a reduction in freight 

rates of the exploiting countries, and has not had the desired 
effect. Theoretically, an import duty on lumber should make 

timber lands so valuable as to induce the conservative use of 

them, practically such a result has not been experienced, the 

present dollar being a greater attraction than the possible future 
two. . 

But, while forestry practices may not be induced by tariffs, in- 

dustrial development based on a domestic supply of raw material 

may. Whether for instance the pulpwood of Canada should be 
sent to United States paper mills, or, by prohibiting its export, 

the establishment of such mills in Canada should be fostered, 

this question is one of greatest fiscal importance to Canada. 

I may add only a few words regarding a feature in the adminis- 

tration of Canadian timberlands which apparently belongs to the 
subject in hand, as it involves at least a semblance of taxation 
which has a most important bearing on forest conservation. 

In disposing of timber limits the governments divide payments 
into three parts, namely, a bonus 7. e. a lump sum bid which is 
paid at time of securing limits at an auction; timber dues per 
unit (cubic foot, cord feet, board measure) collected when timber 
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is cut, and a ground rent, which, being paid annually, appears 
like a tax, but in reality is only a fee paid to retain the right to 
cut timber on the limits. It is levied per square mile, is uniform, 
i. e. independent of values, and mostly nominal, from $2 to $8 

per square mile, except in British Columbia where it is $140. 
This latter amount ought to be large enough to deter or at 

least check speculation, which it apparently has not done, and it 
may now be instrumental in hastening forest destruction. After 
nearly all the available timber in the province has been covered by 
licenses which are to run for 20 years, the argument is made by 

the limit holders, that they will be forced to practice destructive 
lumbering, while if the licenses were made perpetual, they might 
be induced to practice forestry. 

The writer is not convinced that other factors like the fear 

of loss by forest fires, the requirements of established mill capa- 

cities, and especially the golden harvest which rapidly rising wood 
prices promise, will not be stronger influences toward a continu- 

ance of present destructive practices, than either a reduction of 

the ground rent or a perpetual exclusion of the government from 

managing its property rationally. 
That the present methods of disposing of timber on crown 

lands is most inimical to forest conservation, could be readily 

proven. ‘This is, however, not a question of taxation, which, as 
I have shown, is in Canada as yet not a burning question like 

the forest fires, but may become so, in the not very distant future, 

when the incomes of the Provinces from the timber limits shall 

have ceased, because the commercial timber is exhausted. 
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Forest Trees of the Pacific Slope. George B. Sudworth. For- 
est Service, U. S. Department of Agriculture, Washington, D. C., 

1908. Illustrated. Pp. 441. 

This publication constitutes the first volume of a series of four 

dealing with all of the native forest trees of North America, 
north of the Mexican boundary. The present volume comprises 

a description of the forest trees of the Pacific slope. Each des- 
cription is illustrated by one or more drawings, which show the 

character of the leaves, twigs, buds, fruit, and seed. The text” 

describes the form and development of the trees and their other 
botanical characteristics; the range on the Pacific slope; and the 

general silvicultural characteristics, including climatic and soil 
requirements, tolerance of shade, and reproduction. 

The book is designed, primarily, for those who are not expert 

botanists. A great deal of work on the National Forests is con- 

ducted by men, who have not had a thorough training in botany 

and who are, therefore, not able to use a book containing descrip- 

tions of trees in technical language. Mr. Sudworth has described 
the trees in simple language, which any one can understand. He 
does not aim to give a complete description of all botanical char- 

acteristics of the trees, but rather such distinguishing marks as 
may be readily observed by laymen. 

The illustrations are remarkable. They are very accurate in 

detail, and they present to the eye a likeness which cannot be 
mistaken. Wherever possible, the drawings are life size. The 
simple descriptions, together with these admirable drawings, 

should enable any intelligent layman to identify the common trees. 
There are many things which the botanist will miss in the book, 
such as the synonomy of the trees. Presumably, a botanist has 

some special technical books, which give this synonomy. 

The range of each species is given in great detail. Where the 

trees are localized, as is very frequent among those of the Pacific 

slope, the distribution is given for the different mountains and 

> 
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streams on which they are found; and the altitudinal range is 

in every case indicated. 
Under the head of “Occurrence”, the general silvical character- 

istics of the trees are described. ‘These descriptions are, naturally, 

brief and general but as complete as would be proper in a gen- 

eral work on dendrology. 
It is gratifying, upon examination of the book, to find that the 

differences in the botanical names of the trees differ only very 
slightly from those of Dr. Sargent. The changing of the tech- 
nical names in the past has necessarily occasioned a good deal 

of confusion and this has been increased by the differences of 

opinion between the authorities on drendology. With the ex- 

ception of a few species there is a practical uniformity between 
Mr. Sudworth and Dr. Sargent, concerning the names of the 

Pacific trees. One of the differences concerns the Big Tree. 

Mr. Sudworth decides on the name Sequoia Washingtoniana and 
Dr. Sargent on Sequoia Wellingtoniana. ‘To those who are not 
systematists it is a great regret that it was necessary to change the 
name at all from Sequoia gigantea. It may be noted also that 
Mr. Sudworth holds to the old name, Pseudotsuga taxifolia, while 
Dr. Sargent has adopted the specific name of mucronata, the name 

established by Mr. Sudworth himself but afterwards discarded 
upon discovery that the first name antedated mucronata. It may 
be noted that Mr. Sudworth makes a separate species of Pinus 
Jeffreyi which has been usually considered as a variety of P. 
ponderosa. 

Foresters will be glad that Mr. Sudworth has included many 
of the small hardwoods. He has established as an arbitrary defi- 

nition of a tree “woody plants having one well defined stem, a 
more or less definitely formed crown, attaining somewhere in its 

natural or planted range a height of at least eight feet and a 

diameter of not less than two inches.” ‘This definition of a tree 
includes many species which grow as scrub or chaparral. The 

chaparral type of vegetation is very extensive in some of our 
National forests and constitutes an important problem of man- 

agement. A knowledge of the species constituting chaparral, 
their silvical characteristics, and the life history of the different 

types of chaparral will later be of great importance. It is hoped 

that a description of the shrubs as well as the trees constituting 
chaparral will some time be published by the Government. 

- 
ad 
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There have been described four larches including the Western 

and Alpine species ordinarily described, the Larix laricina, and 

the Larix Alaskensis, the latter being a new species recently 

described by W. F. Wright. 

Among the oaks appear several species hitherto ordinarily not 

included in lists. The Quercus alvordiana, a little known species 

described by Miss Eastwood; Q. morehus, held by some authors 

to be a hybrid between Q. wislizeni and Q. californica Q. 

sadleriana, which is really a shrub rather than a tree, and Q. 

pricei a new species established by the author and named after 

the Associate Forester. 
Mr. Sudworth has considered the western tanbark oak, Q. 

densiflora, a member of the genus Quercus rather than of Pasania 

as is done by some other authors. 
Undoubtedly, it will occur to some readers that such a work as 

Mr. Sudworth’s is not necessary, because of the number of works 
on American trees already published. A study of the book, 
however, will show its great usefulness, because of the immense 

fund of information regarding the range of the trees and because 
of its value to laymen, who desire to identify trees readily and 

without knowledge of botany. On account of its permanent 

value, Mr. Sudworth’s book is altogether the most important 

book on dendrology which has appeared for a long time. 

EH. S.G. 

A Manual of Forest Law. 1906. Calcutta, India. Pp. 100. 

“The Manual of Forest Law for India’ is an abstract, for stu- 

dent instruction, of the laws affecting government forests. Its 

contents forcibly illustrate the difficulties of forest administra- 
tion in India as contrasted with the situation in the United States. 
The Indian Government, while profiting by the exercise of the 

right to claim title to all waste or unappropriated lands, thereby 

securing immense forest reserves with no expenditure, has a for- 

midable task in controlling and disposing of the existing rights 

of usage or servitudes, with which such forests are burdened. 

The most injurious of these is the right to graze stock in the 
forest. As in European states, these rights must be commuted 

for cash, or for definite land grants or other valuable considera- 
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tions, and they must be carefully regulated to prevent undue in- 
jury. 

Since the establishment of similar rights in the National 
Forests of the United States would have followed the unrestricted 

use of wood or of pasture by the same parties for a term of years, 

the only thing that has saved us from this burden is the recentness 
of settlement and the adaption of a policy of controlling such 
uses by permits and fees. 

The Indian law also lays down the principle that wherever pub- 

lic interests are involved the government can limit the rights of 
the private owner in the full use and disposal of his forest prop- 

erty. Private owners can be restrained from clearing forest 

land, burning their own lands whether forest or not, and may 
be prevented from pasturing their holdings excessively. But 
while this right of interference by the government is embodied 
in the laws, the administration finds the same difficulties here as 

in other countries in securing an effectual compliance from un- 

willing private owners. It is therefore provided that if the regu- 

lations are disobeyed and cannot be properly enforced, the gov- 

ernment may acquire the land. This could only be done in case 

it was necessary for the public welfare that protective measures 
be instituted in spite of the owners wishes. In many of our own 

states, a deep interest is being taken in restrictive legislation, and 

the constitutionality of such statutes has been confirmed. But we 
will have the same difficulties of enforcement common to older 
and more autocratic forms of government. In many cases such 

laws may be ill-considered and drastic, and not justified by the 

necessity for preserving protection forests. The safe course, 

state or government ownership, cannot too strongly be argued 

as a substitute. 

The Manual contains brief abstracts from the law of criminal 

procedure and the penal code, intended to inform the prospective 

forester fully as to his rights and powers in the protection of the 

forest. The need of special forest legislation for the adequate 

protection of forests is set forth, and a synopsis of the forest 

acts of India as they apply to offenses against the forest is in- 
cluded. | 

Except for a comparative study of laws affecting forests, the 
ereat differences in the conditions and laws of India and the 

- 
- 
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United States render the manual of little use to American 

foresters. 

15S 2 Bt Ge 

North American Trees. By Nathaniel Lord Britton, with the 
assistance of John Adolph Shafer, New York. 894 Pages, 8 vo. 

Henry Holt & Co., 1908. 781 illustrations. Price, $7.50. 

Brittons’ North American Trees is one of the latest additions 

of the rapidly increasing supply of tree-books. As a working- 

book for foresters, it is to be compared with Sargent’s Manual of 

the trees of North America which appeared three years ago. The 
shoot characters and in most cases the fruit characters of the 

coniferous species are better illustrated in the volume under 
review, than in Sargent’s Manual. Unfortunately, however, this 

statement does not apply to the illustrations of the more common 

Eastern species. With the exception of the genus Crataegus, 

and several other genera of little importance to the forester, the 

specific characters of the various broad leaved species are not 

so well represented in Britton’s as in Sargent’s book. 

On the other hand, the number of technical terms, both in the 

keys and in the descriptions of species, is reduced to a minimum 

in the new volume, thus making it more readily accessible to the 

forester without special training in systematic botany. The de- 

signation of synonyms is an additional aid to one unable to follow 
the shiftings of the nomenclature. The excellent photographic 

reproductions, illustrating the habit of trees, cause the reader to 

wish there could have been more of them. 
Britton’s tree-book in contradistinction to some cases of late 

years, demonstrates that the subject can be presented in the so- 
called popular manner, without loss of accurarcy as to facts, and 

without overindulgence as to sentiment. 

‘ C. Dale 

Gray's New Manual of Botany (Seventh Edition Illustrated). 
Rearranged and extensively revised by Benjamin Lincoln Robin- 
son and Merrit Lyndon Fernald, Harvard University. 8 vo., pp. 
925, with 1036 text illustrations, New York, American Book Com- 
pany, 1908. Price, $2.50. 
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The appearance of the Seventh Edition of Gray’s Manual of 

Botany is of great interest to students of forest botany in the 

Eastern portions of the United States and Canada. In contrast 

with the sixth edition, the seventh edition includes the eastern 

provinces of Canada, while it excludes the territory between the 
g6th and tooth meridians included in the previous edition. The 

southern boundary of the range remains unchanged. The num- 
ber of illustrations has been greatly increased (1036 compared 
with about 130 of the sixth edition), and they are now placed 
in the text instead of being grouped at the end of the volume as 

in the previous edition. The only illustrations of trees and 
shrubs, however, are those of the willows, oaks and hawthorns. 

As in former editions the volume contains elaborate keys to 

families, genera, and species. 

In looking over the present volume, one is impressed by the 
progress of systematic botany during the eighteen years since the 
sixth edition appeared, particularly noticeable in the arrangement 

of families according to the natural system of classification and 
in the increase in the number of species described. One can 

hardly refrain from pointing out the extreme illustration of the 

latter. The sixth edition of the Manual describes 10 native 

species and two varieties of the genus Crataegus while the 
seventh edition contains the descriptions of 65 species and 24 

recognized varieties of this genus. 

C. Dae. 

The Relation of Desert Plants to Soil Moisture and to Evapora- 

tion. By Burton Edward Livingston. Carnegie Institution of 
Washington, Publication No. 50, 1906. 

Tumamoc hill on which the studies were made is near the 
Desert Botanical Laboratory at Tucson, Arizona, and it is about 

600 ft. above a mesa lying between two mountain ranges. The 
vegetation is that of a desert mountain, being chiefly composed 

of the leguminous tree Parkinsonia microphylla, the Giant Cac- 
tus, several other species of cacti, and Creosote bush. The soil 

is a heavy brown clay derived from volcanic rock, and is found 
between coarse rock fragments. On the mesa, and to a certain 
extent on the hill studied, the soil at the depth of a yard or more 

- 



Current Literature. 399 

is underlaid by a layer of hard pan consisting of soft, more or less 

fragmented limestone. While this hard pan hinders, it does not 

prevent the downward flow of water. 

The author determined the water content of the soil on the 

hill when the desert conditions were most severe, the first week in 

July. There had been no rain for six weeks, the air temperatures 

were high accompanied by strong winds. Many of the plants 
had lost their leaves and others apparently had ceased growth. 
Under extreme conditions Livingston found that the soils to the 
depth of an inch contained 2-3 per cent; at the depth of four 
inches 5-10 per cent.; at the depth of six inches 7-12 per cent. of 
water. A few samples taken at the depth of 14 inches con- 

tained over 15 per cent of water. These percentages denote the 

amount of moisture in the soils compared with the saturation 

capacity of such soils. 
This relatively large amount of water in the surface layers dur- 

ing the time of extreme drought was due to conditions of the 

drought’s own making, that is, the excessively high rate of sur- 

face evaporation created a mulch of air-dry soil through which 
the water from below diffused with great difficulty. The writer 
compares the water contents of the desert soils with those of the 

much more humid region of Northern Michigan, where to the 

depth of 10 inches, a heavy clay soil, covered with a beech-maple 
forest, contained 15 per cent. of water, while the lighter soils, the 

one under a Norway-White Pine forest, the other under a Jack 
Pine forest, contained 10.3 per cent. and 2.7 per cent. respectively. 

Thus, these soils were nearly as dry at the depth of ten inches 
as the desert soils at the depth of four inches. The greater hu- 
midity of the air and the consequent slower rate of evaporation 

in -the East, subjects the soil to more rapid drying at greater 

depths than occurs in the arid region under observation. 
The author performed many experiments to determine the 

amount of water lost by evaporation from desert plants and the 
amount of water remaining in the soil at the point of the wilting 
of the plant. In regard to the latter only two soil samples con- 

tained more than Io per cent. of moisture at the time of the plant 
wilting. As noted above, at the depth of 6 to 14 inches, the 

various soils contained from 7 to 15 per cent. of moisture. Thus 

in the driest part of the year, on the area studied, there was water 

enough in the soil at the depth of approximately a foot to supply 

> 
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the water loss of the plants upon which the experiments were 
made. 

The author concludes that the plants suffering most severely 
during drought are those whose roots, from mechanical or other 

reasons, do not penetrate to the relatively shallow, moist layers 

of soil. 

It was found that the seeds of the Giant Cactus, and those of 

one of its associates, required as damp a soil for germination as 

did the seeds of wheat and the garden bean, namely a soil con- 

taining at least 15 per cent. of water. The roots of the seed- 
lings of certain desert plants grew at the rate of two inches in 
24 hours, so that germinating after a heavy rain, the plant 

roots could reach to the depth of adequate water supply before 

the soil could dry out sufficiently to produce death. It seems 

probable, therefore, that the scarcity of seedlings or even young 

plants of the more typical desert forms, even in the rainy season, 
must be accounted for by causes other than that of the available 
moisture. The author thinks that the depredations of the smaller 
mammals and insects are the most important factor in preventing 

the growth of seedlings, adding that this is very apparent from 

the fact that plants which succeed well in desert regions are gen- 
erally well protected from animals in one way or another. This 
is true, but it is the reviewer’s impression that the seedlings of 
such plants, in most cases, are not so protected, and that defi- 

cient moisture at the surface and at the right time is after all! 
the most important factor for the germination of seeds, which 

lose their power of germination readily. 

G19: Tar 

The Soil Preferences of Certain Alpine and Sub-alpine Plants. 
By M. L. Fernald. Contributions, Gray’s Herbarium, Harvard 
University, N. S. No. 35. 

The much discussed question of the relative importance of soil 

chemistry and soil physics upon the distribution of plants receives 

a notable contribution from Dr. Fernald’s study of Alpine plants 

of Eastern United States and Eastern Canada. He divides the 
alpine and subalpine areas into three principal groups, and he 

finds that less than five per cent. of the 258 species and varieties 

- 
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listed show an inclination to grow upon all of the mountain areas 

cited, while more than 95 per cent. of the species show a decided 
preference either for one group of alpine areas or for two of the 
groups, but not for the third. 

In determining the causes of these striking facts, the author 
regards the amount of precipitation and the exposure of little 

importance; the amount of precipitation, because certain areas 

showing a striking dissimilarity of vegetation are only a few 

miles apart in a region of uniform rainfall; exposure, because 

the vegetation of certain areas is uniform whether the cliff faces 

east, west, north or south. He also puts in the background the 

influence of the fineness or coarseness of soils and their corres- 

ponding water content because he finds many characteristic species 

of a given area flourishing equally well upon wet or dry, fine or 

coarse soils. 

On the other hand Dr. Fernald finds a very striking coincidence 

between the soil forming rocks of his alpine groups and the dis- 

tribution of the plants which cover them. For example, in the 

first group, which includes the alpine regions of the White 

Mountains of New Hampshire: the Adirondack Mountains of 

New York, the Green Mountains of Vermont, Mt. Ktadin of 

Maine and the great tableland of the Table-top Mountain of 

Gaspé, Quebec, the predominant and often exclusive rocks are 

granite or gneiss, or mica-schist. The distinctive soil elements 

of these alpine areas do not occur on the mountains of the second 

and third groups. 

The second group is made up of comparatively small isolated 
alpine areas, but these areas are bound together by the fact that 

their rocks are calcereous in nature. The distinctive soil element 

of this group then is lime. In this group 69 per cent. of the 

plants are apparently unknown upon the strongly potassic rock 

of the first group, or upon the rock of the third group which con- 

stitutes the tableland area of Mt. Albert, Quebec. The table- 

land is composed of serpentine rock, and the distinctive soil ele- 

ment is magnesium. Only 21 species are peculiar to this area. 

The abundance of magnesium and the absence of appreciable 

quantities of potassium and calcium produce conditions exceed- 

ingly unfavorable to the majority of plants. The plants from 

25 
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other areas, notably the coniferous trees, are dwarfed and un- 

characteristic. 
While no results of chemical analyses of soils actually taken 

from the three groups of alpine areas are offered in the present 
paper, yet the author indicates that such analyses are being made, 

as well as analyses of the ashes of alpine plants. The results of 

such investigations will be awaited with great interest. 

C.D, 

Floral Succession in the Prairie-grass Formation of South- 

eastern Dakota. By LeRoy Harris Harvey. Contributions, 
Hull Botanical Laboratory, 117, University of Chicago, 1908. 

Certain conclusions in this paper are of interest to the forester 
because of their bearing upon the formation of prairies. They 

are, that the prairie formation existed before the glacial invasion 

in Tertiary times because of a prairie climate, and after the re- 

treat of the ice the prairies were regenerated bcause of the re- 

establishment of the prairie climate. The prairie climate at the 
present day, in the region studied, is characterized as follows: 

A relatively dry resting season from October to March in which 

16 per cent. (10.4 cm.) of the total precipitation falls, and a 

moist growing season from March to September in which 83 

per cent. (49.31 cm.) of the precipitation is distributed over 60 
days, with 25 per cent. concentrated in April and May, insuring 

a prairie formation. The low annual relative humidity, the dry 
and high winter winds accompanying high temperature, low rain- 

fall, absence of a snow blanket, and the hot dry summer of low 

precipitation are inimical to tree growth. 

C. Dosis 

Forest Entomology. By A. T. Gillanders. W. Blackwood and 
Sons, London, 1908, pp. 422, figures 351. 

The Germans have always been considered the authorities on 

forest entomology, and their text-books the standards. Now a 
most excellent work has been issued in English by A. T. Gillan- 
ders. Mr. Gillanders is manager of the forests of the Duke of 
Northumberland, and so has had much practical experience. The 
insects are considered under the order to which they belong; 

- 
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there being tables to families, and often to the genera. After 
each group there is a short bibliography. Many of the illustra- 

tions are photographs of injured parts of the tree, and of the 

insect upon it. The last chapter contains a list of trees with their 

injurious insects.—Science, October 30, 1908. 

Practical Irrigation, Its Values and Cost. By Aug. J. Bowie, 
Jr., New York. McGraw Publishing Co., 1908. 232 pp. 8 vol. 

$3.00. 

Forestry and irrigation have become so closely connected in 

the American mind, especially of the Western man who lives in 

the arid and subarid region which are dependent on irrigation, 

that every forester must understand at least the relation of his 

business to the irrigation problems, and this will lead him to 
interest himself further in understanding these problems them- 
selves. 

This he can do in short order by the aid of this volume written 

in a simple style and with sufficient breadth of treatment by an 

expert of considerable experience. The simple discussions of 

the relation of water and soil and of evaporation will be found 

of value to foresters in considering even their own practices. Of 
the relation of forestry to irrigation however, there is not even 

a hint to be found in the one place where it might be expected, 

namely, when speaking of the different sources of water supply, 

and the damage to reservoirs from sediment carried down by 

the streams. As the title implies, the book does not propose to 

deal in philosophies, but in practical problems presented to the 

irrigating farmer, which, as far as we can sce, it does success- 

fully. 

; BEE 

Indian Forest Utilization. By R. S. Troup, Calcutta, India. 

1906. Illustrated. Pp. 257. 35. 6d. 

A manual prepared “primarily for the use of students of the 
Imperial Forest School.” 

The author has divided the subject into four main heads, 
namely :— 

Part I. Harvesting and Conversion of Wood. 

Part II. Utilization of Minor Forest Produce. 
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Part III. Organization of Labor, Modes of Sale, and Disposal 
of Wood and other Forest Produce. 

Part IV. Forest Industries. 
The first two chapters of Part I are devoted to a simple expo- 

sition of the technical properties of wood and to a statement of 
the principal industrial uses of native timbers. 

The chapters on “Felling and Conversion of Wood” states that 
the modern sawmill has not found its way into India, and except 
in Burmah saw mills are very rare. The harvesting of forest 
crops is still in a primitive condition because cheap labor discour- 

ages and often prevents the introduction of modern labor saving 
devices. A large per cent. of the lumber manufactured in the 

country is cut with the whip saw, since this is the cheapest method 
where labor is abundant. 

Land transportation of timber and forest products is chiefly 
effected on carts in the level country, and on the backs of men 
and beasts in the rough mountain regions. In some sections 
sleds, slides with ropeways, and crude trams are employed to a 

limited extent. Rafting and towing timber down the streams to 
the various wood depots is a common practice. 

Timber from the government forests is brought to land or 
water timber depots and there sold. A chapter is devoted to a 
discussion of the essential requirements of such depots and their 

management. 

In Part II the author discusses the utilization of various classes 

of minor forest produce. 
Fibres, tanbars, vegetable oils, edible fruits and seeds, various 

drugs and spices, gums, resins, caoutchouc, gutta percha, lac, 
honey, wax, hides, ivory, and other produce, are gathered under 

the supervision of the Forest Department. 
The control of grazing and enforcement of game laws form 

no small part of the forest officers’ duty. 
The Organization of Labor, Modes of Sale, and Disposal of 

Wood and other Forest Produce are treated in Part II]. Timber 
may be sold from public forests, either by private sale, public 
auction, by tender, or by a fixed tariff. The logging operations 
are conducted on the following basis, namely :—the entire work 

performed by government; felling by government and extrac- 

tion by purchasers; and felling and extraction by purchaser. 

Government extraction of timber is recommended only where 
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local conditions are such as to make it advisable, and is the ex- 

ception and not the rule. The second method is followed where 

great care is necessary to avoid damages to the forest in felling. 
Felling and extraction by purchasers under license is much in 
vogue. 

The manufacture of charcoal in different types of kilns; the 
manufacture of turpentine from several species of pine; the ex- 

traction of various oils and tars; and the preparation of tannin 
extracts are considered under the head of “Forest Industries.” 

The impregnation of wood with antiseptic solutions is briefly dis- 
cussed. 

In preparing the book the author states he has followed the 
general arrangement in Gayer’s Forstbenutzung, but has adapted 
the details to the practice and experience of Indian forestry. An 

attempt has been made to cover too broad a field, and conse- 

quently only a small space can be given to each subject. 

In a text book on Forest Utilization the methods of logging 
and manufacturing lumber adapted to the country should have 

more space that is here alloted (37 pages) since the exploitation 

of timber forms an important phase of forest work. 
ReACae. 

A Glossary of Technical Terms for Use in Indian Forestry. 
Compiled by A. M. F. Caccia. Calcutta, India, 1908. Pp. 58. 

This glossary of technical terms has been compiled for the 
benefit of foresters in the Indian service. It covers practically the 
same ground as the technical terms used in forestry which are 
published in Bulletin No. 61 of the U. S. Forest Service. It 
differs from the American publication, however, in not contain- 
ing the German and French equivalents. In some respects it is 
somewhat more complete than the American list and there are 

a good many phrases which are omitted in Bulletin No. 61. For 
example, “forestry combined with the rearing of game,” “flush 
with the ground,” “fixing the possibility,” “stages of development 
of the forest crop,” etc. There are also many expressions pecu- 

liarly Indian in origin, like “taungya,” referring to the sowing of 
tree seed with that of field crops on clearings. Again there are 

certain French expressions which are commonly used in India, 

like “brulé” and “coupe.” It is interesting to notice that certain 

technical expressions are somewhat different from those used in 

> 
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England, though this is largely a matter of the use of the terms 
in books published in India and those in Great Britain. In some 

cases the technical terms are used in a somewhat different way 

than in this country. Compare for example the tree classes as 

enumerated in Bulletin 61 with those in the Indian report. The 
Indian classification is as follows: 

“Seedlings: From the germination of the seeds to the time 
when the newly developed branches meet. 

Thicket: From the time of the branches meeting to the fall of 
the lower branches. 

Poles: From the fall of the lower branches to the time when 

the crop attains its full height. 
Trees: From the time of the stems having attained their full 

height.” 
Then again the crown classes are somewhat different from our 

own. According to the development of the crown the trees are 
divided into the following classes: 

“Predominant: ‘Trees with an exceptionally vigorous crown. 
Dominant: Trees with a well developed crown. 

Slightly dominant: Trees with a poorly developed crown. 
Slightly suppressed: ‘Trees with an incomplete crown. 

Totally suppressed: ‘Trees with the crown wholly below the 

level of the dominant trees. 

The first three classes of dominant trees form the major or 

primary part of the growing stock; the last two classes form 

the minor or secondary part of wood or intermediate yield.” 

There are a number of excellent expressions which have not 

found their way into American terminology. As for example: 
“dark or close felling, open felling, semi-mature forest, selection 

coppice method,” etc. In the appendix of the pamphlet there are 

diagrams showing the silvicultural systems used in India and 

some parallel lists comparing the names of the silvicultural sys- 

tems in India, England and America, and finally a list showing 

the forest technical terms peculiar to the United States. 

j He S.G: 

A Concise Manual of Silviculture. Calcutta, India, 1906, 
240 pp. 

“This Manual does not profess to contain much original mat- 
ter; it is compiled for the use of Indian students principally from 
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Dr. Schlich’s Manual of Forestry, Vol. II, Gamble’s Manual of 
Indian Timbers, Fernandez Manual of Indian Silviculture, Hall’s 

Soils, and Boppe’s Silviculture. The general arrangement of 
the manual is adapted from the last mentioned work.” 

The above quotation from the preface clearly explains the 

purpose and scope of this book. In its treatment of the subject 

it is simple and elementary, presenting silvicultural facts which 

are generally accepted without attempting to advance new ideas 

or theories. 

Silvicultural notes on a few of the principal Indian forest trees 

occupy an eighth part of the book. These notes especially so far 

as they deal with the silvicultural management advised for the 

various trees, should be of interest to American foresters. 

In Part IV, methods of treatment are discussed, and their ap- 

plication to Indian forests are outlined. The author gives the 
following as “the more important systems and methods of treat- 
ment practiced in India or likely to be there practiced.” 

Selection Method 
Permanent q Clear Felling 
Treatments High Forest System Uaiforn Method 

Group Method 

Simple Coppice 

Coppice System { Coppice with Standards 

Improvement Fellings 
Conversions 

Transformations 

Provisional 

Treatments 

At present the election system is applied to most of the state 

fotests of India. Other systems of high forest cannot yet be used 
to any extent, because in the majority of cases only a few out of 

several species are saleable. Then, again, many forests are pro- 

tective and must be handled always on the selection system. 

Under fire protection four methods of prevention are advised: 

Ist, and most important, to secure the willing co-operation of the 

local inhabitants; 2nd, construction of external fire lines, i. e., 

around the boundaries of the forest; 3rd, construction of internal 

fire lines; 4th, appointment of guards to patrol the fire lines. 

Three to five miles is given as the proper length of line for one 

guard to patrol. 

> 



408 Forestry Quarterly. 

The first point would apply also to all sections of our own 

country, while the other three hold true for those sections with 

similar conditions as regards forest fires. For example, a system 

of fire protection in the southern pineries would include all these 

methods. 

Without doubt foresters in this country may gain valuable 

hints from the perusal of those parts of this Manual which deal 

especially with conditions and methods of work in India. 
RC, a, 

Jeographia Vejeial del Rio Valdivia I sus Inmédiaciones. By 
L. Castillo and J. Dey. Pp. 120. Illustrated. Second edition, 
corrected and enlarged. Santiago de Chile, Iprenta Cervantes, 

1908. 
An account of a trip made by the authors to the Valdivia river 

and vicinity. The major part of the volume is devoted to a short 
botanical description of each of the trees and shrubs found in the 

Province of Valdivia (southern Chile) and a statement of their 

chief uses for medicinal and industrial purposes. From a techni- 

cal viewpoint there is but little of value to the American forester 
since the genera of forest trees mentioned either are not found 
in our forests, or else are of no commercial importance. ‘The 

book is written from a botanical standpoint and will be of interest 
to students of plant geography. R. Cal 

The Yearbook for 1907. U.S. Department of Agriculture, 

Washington, D. C., 1908. Illustrated. Pp. 798. 

The Yearbook contains a number of articles of interest to for- 
esters including: 

Notable Depredations by Forest Insects, by A. D. Hopkins. 
Cutting Timber on the National Forests and Providing for a 

Future Supply, by Raphael Zon and E. H. Clapp. 
The Game Resources of Alaska, by W. H. Osgood. 
Diseases of Ornamental Trees, by Haven Metcalf. 

Progress of Forestry in 1907. There is also an appreciation 
of the late Mr. James W. Pinchot by Joseph A. Arnold. The 
frontispiece is an excellent picture of Mr. Pinchot. 
A number of other articles are also of interest to foresters. 

These deal chiefly with farm problems which foresters are likely 

to meet. H.9.G; 
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OTHER CURRENT LITERATURE. 

Handbook of South Carolina. Columbia, South Carolina, 1908. 

606 pp. Contains an illustrated chapter on forestry describing 
the forests and forest resources of the State. 

The Bark-boring Beetle Attack in the Coniferous Forests in the 
Simla Catchment Area. E. P. Stebbing. Calcutta, 1908. Pp. 
22. Illustrated. 

The Immunity of the Japanese Chestnut to the Bark Disease. 
By Haven Metcalf. Bulletin No. 121, Part VI, Bureau of Plant 

Industry, February, 1908. U. S. Department of Agriculture, 
Washington, D. C. Pp 4. 

Notable Depredations by Forest Insects. By A. D. Hopkins. 

Reprint from the Yearbook of the Department of Agriculture for 
1907. Washington, D. C. Pp. 16. 

Fungicides, Insecticides, and Spraying Directions. By G. E. 
Stone and H. T. Fernald. Bulletin 123, Massachusetts Agricul- 
tural Experiment Station. Amherst, Mass., 1908. Pp. 31. 

Useful Information Concerning Philippine Public Forests and 
Possibilities For Their Exploitation. Circular No. 2, Bureau of 
Forestry, Manila, P. I., 1908. Pp. 9. 

Annual Report of the Director of Forestry of the Philippine 
Islands. Major George P. Ahern, Director of Forestry. Ma- 

nila, bo 1. 1908. Pp.37- 

Communication to the National Conservation Commission from 
Frank D. LaLanne, President of the National Board of Trade. 
Philadelphia, Pa., 1908. Pp. 16. 

The Conservation of Natural Resources. By Gifford Pinchot. 
U. S. Department of Agriculture. Farmers’ Bulletin No. 327. 
Washington, D. C., 1908. Pp. 12. 

Conservation of Natural Resources Contained in the Forest; 
Soil, and the Mine. Ottawa, 1908. Pp. 8. 
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Fertilizers in Forestry. By F. W. Rane and J. Huberty. Pub- 
lished by William S. Myers, 71 Nassau St., New York City, 1908. 
Pp. 36. 

Seed Separation and Germination. By George E. Stone. Bul- 
letin No. 121 of the Massachusetts Agricultural Experiment Sta- 
tion. Amherst, Mass., 1908. Pp. 14. 

Forestry, The New Profession and Its Openings for Young 
Men. By Robert B. Miller. Fredericton, N. B., 1908. Pp. 8. 

The Supply and Demand for Wood in France. By Frank H. 
Mason, American Consul-General. Bulletin No. 68 of the Amer- 

ican Chamber of Commerce in Paris. Paris, France, 1908. 

Pp. 18. 

Instructions to Fire Wardens and Others Relative to Forest 

Fires in Connecticut. By Austin F. Hawes. Hartford, Conn., 

1908. Pp. 23. 

Thirteenth Annual Report of the Forest, Fish and Game Com- 
mission of New York. Albany, 1908. Pp. 239. Illustrated. 

Thirteenth Annual Report of the Forestry Commission of Min- 
nesota for the Year 1907. St. Paul, Minn., 1908. Pp. 146. II- 
lustrated. 

Proceedings of the Society of American Foresters. Vol. III, 
No. 1, October, 1908. Washington, D. C. Pp. 124. 

Instructions for Making Forest Surveys and Maps. U. S. 
Forest Service, 1907. Washington, D. C., 1907. Pp. 40. 

Production of Lumber, Lath, and Shingles, 1907. Bureau of 

the Census. Compiled in Co-operation with the Department of 
Agriculture, Forest Service. Washington, D. C., 1908. Pp. 11. 

Cutting Timber on the National Forests and Providing for a 
Future Supply. By Raphael Zon and E. H. Clapp. Reprint 
from Yearbook of Department of Agriculture for 1907.  Illus- 

trated. Washington, D. C., 1908. Pp. 12. 
- 
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Chestnut Oak in the Southern Appalachians. By H. D. Foster 
and W. W. Ashe. Circular No. 135, U. S. Forest Service, Wash- 
ington, D. C., 1908. Pp. 23. 

The Preservative Treatment of Loblolly Pine Cross-Arms. 
By W. F. Sherfesee. Circular No. 151, U. S. Forest Service, 
Washington, D. C., 1908. Pp. 29. 

The Analysis of Turpentine by Fractional Distillation with 
Steam. By William C. Geer. Circular No. 152, U. S. Forest 
Service, Washington, D. C., 1908. Pp. 29. 

Exports and Imports of Forest Products, 1907. By A. H. 
Pierson. Circular No. 153, U. S. Forest Service, Washington, 

eC 1oGs., Pp: 26. 

Native and Planted Timber of Iowa. By Hugh P. Baker. Cir- 
cular No. 154, U. S. Forest Service, Washington, D. C., 1908. 

Ppr2n 

_ A Primer of Conservation. By Treadwell Cleveland, Jr. Cir- 

cular No. 157, U. S. Forest Service, Washington, D. C. Pp. 24. 

Extent and Importance of the Chestnut Bark Disease. By E. 
R. Hodson. Unnumbered Circular, U. S. Forest Service, Wash- 

ington, D. C., 1908. Pp. 8. 

A Preliminary Note on the Development of the Sal in Volume 
and Money-value. By A. M. F. Caccia. With map. Calcutta, 
India, 1908. Pp. 238. 

Progress of Forestry in 1907. By Q. R. Craft. Reprint from 

the Yearbook of the Department of Agriculture for 1907. Pp. 19. 
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FOREST GEOGRAPHY AND DESCRIPTION. 

In the German colony of Kiautschou con- 

Forestry siderable activity in forestry lines has been 
im developed. Forest protection, especially 

China. against fire, as with us, demands first at- 
tention. For the reduction of this trouble, 

besides favorable weather conditions (1905-6) the protective 

strips of broadleaf plantations in the pineries and the building of 

roads on a systematic plan are held responsible. The strips are 

also effective in checking the damage of Gastropacha pini, in ad- 
dition to insect lime, which in the tropical climate it had been dif- 
ficult to keep effective. 

In the reforestation work, which so far comprises only about 

600 acres, a deep (20 inch) preparation of the soil in the fall, and 
early spring planting (March-April) have been found most ef- 

fective. Besides the native species, Pinus Thunbergii and Mas- 
soniana propagated by seed, Robinia for mine props, several Quer- 

cus species, Alnus maritima and Larix leptolepis have been used. 

Since the smallest dimensions are saleable, and Christmas trees 
are also in great demand, the pines furnish early returns. To 
propagate the reforestation idea a free distribution of plant ma- 
terial to the Chinese communities is practiced. 

Aus unsern Kolonien. Forstwissenschaftliches Centralblatt, 1908, pp. 
225-227. 

Dr. Schwappach reports on the forest area 
Bulgarian of Bulgaria which amounts to about seven 
Forests. and one-half million acres or 30 per cent. 

of the entire area. One-third of this is state 
forest, one-half communal and one-sixth private forests. This 

- 
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division is only approximate because of the lack of surveys and 

marked boundaries, the boundaries are changing at the expense 

of the state forests due to the encroachments of the adjacent 

landholders. One-third of the state forest stands on alienated 
land where soil, water and forage are owned privately. Some 

progress is being made towards acquiring full title. 

The northern half of Bulgaria, the plain lying between the 

Balkan Mountains and the Danube River is sparsely wooded, al- 

though some considerable forested areas lie in the eastern part 

toward the Black Sea. The western foothills of the Balkans, the 

region about the capital, Sophia, and extending to the Servian 

frontier is rather barren. The Balkans are covered with hard- 

wood forests, largely of beech, while in the foothills and plains 

to the south the two varieties of European Oak, the Turkey Oak, 
the ash, maple, linden, and walnut occur. The Balkan forest is 

richer to the eastward toward the Black Sea. Along the Turk- 
ish frontier the Rodrope Mountains are covered with Scotch pine 

and other soft woods. Here alone is the forest exploited for 

more than local use. The soft woods are cut into boards, car- 

ried to the railroad, first on pack animals and then on wagons 
and shipped to Sophia and Turkey. The state forests lie chiefly 
in this pinery and in the region along the Black Sea. 

Fire causes serious loss in the pine forests of the Rodrope 
Mountains where they frequently originate in Turkey and sweep 

across the boundary. One-fourth of the state forest in this re- 
gion is burned over. In all parts of Bulgaria grazing is freely 

permitted in the forest, and as live stock consists chiefly of sheep 

and goats, enormous damage is done. Grazing presents a most 

serious problem, because all flocks at present depend on natural 

range; cultivated forage and hand feeding are unknown. 

Forest administration is attempted by an insufficient number 
of well intentioned officials to whom the reigning prince gives 

moral support, though proper financial provision is denied by the 

legislative representatives. Political partisanship stands in the 

road of a regulated use of the state forests and even forbids the 

marking of state forest boundaries lest encroachments be de- 

tected. There are good forest laws on the statute books, but no 
money is voted for their enforcement. Cutting is by permits 

which are issued at a nominal price and authorize the removal 

> 
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of the specified material. ‘The removal is most wasteful and no 
inspection is made until the material leaves the forest, frequently 

after it has been sawed. All operations are on a small scale, are 

very wasteful and very hard to control. A proper system of 

roads or tramways over which suitable outlet may be had is the 
greatest need of the lumber industry. 

The practice of forestry is confined to a few planting experi- 
ments, the introduction of a few exotics, among which is the 

American red oak which has entered via Germany, a little map- 
ping, and an effort to confine cuttings to areas of burned timber 

and preserve the green. 

Yo 

Forstliche Reiseeindriicke aus Bulgarien. Zeitschrift fiir Forst- und 
Jagdwesen, July, 1908, pp. 446-460. 

BOTANY AND ZOOLOGY. 

This subject, of late so much ventilated, is 

Influence discussed by Prof. Engler, of the Swiss 
of Experiment Station, in a polemic against 

Seed the unsubstantiated theories of Prof. Mayr, 

Supply. who has denied the existence of climate va- 
rieties and the capacity of species for cli- 

mate adaptation. The discussion is helpful in coming to clear 

ideas regarding the importance of seed supply in forestry prac- 

tice. 

Whether we call the unmistakable variations in biological 

direction by the name of climatic variations, varieties, or, as Mayr 

proposes, different species, the fact of the existence of such varia- 

tions and of their transmission to the progeny or seed is the im- 

portant one. The pine, for instance, experiences gradual charges 

in leaf, cone and habitus from South Germany to the arctic circle 
and similar ones from the lowlands of middle Europe to the tim- 
ber limit. Besides the morphological changes the growth energy 

decreases successively with latitude and altitude in two similar 

series of variation. And these variations which are undoubtedly 

adaptations to climate are transmitted as proved by Engler’s and 
other propagating experiments. 

Lowland spruce sown in forestgarden in Alpine situations up 

_ 
- 
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to 6,000 feet made for 2 to 5 years longer shoots than the Alpine 
forms, showing the inherited tendency; but when planted on ex- 
posed sites in altitudes of 5,000 feet the difference was not pro- 
nounced, or was even reversed. At 4,000 feet, however, the nine 

year old spruces show still the inherited growth energy. 

The Alpine forms develop relatively stouter roots than the 

lowland forms, a thicker bark and different leaf structure, are 

more densely foliaged and their leaves persist from I to 3 years 

longer. They close their growth period earlier and hence are 

less liable to early frosts than the lowland form. (Late frosts 
are rare in Alpine situations !) 

Experiments, however, have shown that some of the lowland 

spruces adapt themselves in part to the Alpine situation es- 

pecially in the foliage; those derived from 3,000 foot altitudes 

more so than those from 1,200 to 1,500 foot altitudes. Similarly 

pines from the lowland lengthened the life of their leaves to 5-7 

years like the highland form. Lately, however, a difference in 

habitus has become noticeable. The form of the Alpine spruce is 

slender, erect, the dense, bushy crown closely packed around the 

stem; the lowland form assumed a broad habit, branching much, 

and stoutly and erectly, and remaining low, with rapid taper and 

- often forking. This is especially noted in the older, 30-50 year, 

plantations as compared with the natural regeneration, where the 

trees with small compact crown offer to the winds small area, but 

utilize the light fully and the short pendent branches prevent large 

accumulations of snow. Hence for Alpine localities Alpine seeds 

are best. The same experience has been had in Sweden, with 
German pine seed. 

All observations prove that the life functions of spruce and 

pine are to the finest detail adapted to the climate of their home. 

Tatsachen Hypothesen und Irrtiimer auf dem Gebiete der Samen— 
brovenienzfrage. Forstwissenschaftliches Centralblatt, 1908, pp. 295-314. 

~ The important question of selection in 
Variation breeding which has lately found so much 

in interest in the forest experiment stations 

Color receives additional interesting notes from 

of Dr. Zederbauer in an investigation of the 
Seed. variation of the color of seeds in Scotch 

pine, and its meaning. On page 287 of 
this volume we briefed the findings of Kurdiani, who investigated 

> 
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the seeds of the same individuals as regards their color variation. 
In 1905 Zederbauer began a similar investigation, not only in- 
vestigating the color variations but using the seeds, and taking 
note of other features of the individuals from which the seed was 
gathered. 

He found that from individual to individual the seeds of the 
yellow pines (silvestris, austriaca, montana, uliginosa) vary like 
the cones in size, form and color; but in the same individual the 

variations are found in narrow limits and it may be said that the 

normal germinative seeds of an individual have same length, 
breadth, size and form. ‘The color varies from white to black; 

at least eight variations, besides a mottled color of two different 

colors, the one in stripes or spots on the other, could be recog- 

nized. ‘The latter make the impression of a cross. The author 
agrees with Kurdiani that the normal germinative seed of each 

individual have the same color, that the color has no relation to 

age, and is not dependent on exterior conditions. The same va- 

riability in general but also the same equality in the individual 

attaches to size and color of the seed wings. 

Altogether at least four color varieties could be readily made, 
but the author properly objects to making botanical varieties of 
them, although he recognizes that they possess different variabil- 

ity, growth energy, and method of propagation, and that these 

are inherent characteristics which do not belong to the individuum 
but to different individuals of the species. The trials in the seed 
beds are not reported but a possible correlation of the seed color 
and other silviculturally important characteristics is foreshad- 
owed. 

Die Farbe des Weissfohrensamens als systematisches Merkmal. Cen- 
tralblatt f. d. g. Forstwesen, 1908, pp. 304-3096. 

Near Gottingen, to protect an oak planta- 
Sprouting tion against damage by game, the oaks 

of were surrounded by spruce billets, 1 to 2 
Norway Spruce. inch diameter and 2 to 3 feet in height 

sharpened at the end and driven into the 
ground. ‘Two of these have struck root and are growing well, 
being now about 12 feet high. . 

Forstwissenschaftliches Centralblatt, 1908, p. 170. 

a 
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An abietineous form from the Middle Cre- 

Ancestry taceous of Staten Island is recognized by 
of Jeffrey as the direct ancestor of Pinus, 

Pinus. which he calls .Prepinus, the structure of 

the leaves leading to the conclusion. The 
mesozoic pines show transition characters from Prepinus to our 

present pines, which are supposed to be the oldest representatives 

of Abietineae which in turn are supposed to be the oldest con- 

iferales. 

On the structure of the leaf in Cretaceous pines. Annals of Botany, 
1908, pp. 207-220. 

Dr. Knoche, the well known entomologist, 

Biology has critically carried together the observa- 

of tions of himself and others regarding the 
Bark important features of the life history of the 

Beetles. troublesome pest of bark beetles as far as 

they have a bearing on the methods of 
fighting the pest. The long article is divided in four sections, 

namely, the question of generations; the behavior of old and 

young beetles; economic significance of the old beetles; and 

measures of defense. 

In the introduction the author points out, that “if to-day, now 

and then, we read of more or less widespread bark beetle dam- 

age, we have after all no conception of what extensive devasta- 

tions these insects have been responsible for in past times, in the 
18th and beginning of the 19th century until the seventies.” 

Just as against plague, cholera and war the prayerbooks contained 

prayers for protection against this pest, and descriptions of its 

damage found entrance even into novels (Rosegger, Gottsucher). 

The foremost observer of their life history, whose conclusions 

remain still in the main correct, was the father of economic ento- 

mology, Ratzeburg, “who never lost the ground of actualities 

under his feet.” Regarding the question whether there is a single 

or double generation, at least of the most troublesome Tomicus 

typographus, his observations are still uncontradicted, namely, 

that it depends upon the weather, and especially upon spring tem- 

perature, and hence southern latitudes may have as a rule a 

double, northern as a rule single generation, which from the char- 

26 
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acter of the weather may be predicted. Eichhoff’s contrary opin- 
ions are shown to be based on limited observation. Continuous 

dry and hot summers retard the development of larvae and a 
repetition of the generation almost more than wet and cold spring 
and summer, while warm, humid summers are favorable to it. 

In Germany the single generation seems to be the more usual, 
although with some species the double generation is not infre- 

quent. The author has shown that the bark beetles can be divided 

into two groups, the one developing the organs of reproduction 

rapidly and almost at once beginning preparations for a brood 

(Scolytus or Eccoptogaster); the other much larger group, re- 

quiring time to become mature, sometimes as in Hylesinus fraxini 
taking until the winter rest, while Tomicus, although slow, may 

yet produce a second generation. 

The old beetles, those having established their broods, leave 
their burrows alive. These, in the case of an extensive pest, be- 

come because of their numbers as dangerous as the original 

brood, although in general they are weaker. As a rule only 
sickly trees are attacked but when large masses of beetles are de- 
veloped, healthy trees cannot resist. 

In combating the pest it is agreed that measures for prevention 

of an undue increase are of more importance than attempts at ex- 

tinction. Nobody has improved on Ratzeburg in the principles of 

conducting the warfare. The principal prescription is to peel 
the wood cut in winter at once, unless it is used to trap the 

beetles, when it should be peeled in the beginning of June. If 

cut “in the sap,” the same precaution is necessary before a pos- 
sible second generation can fly out. Generally, clean logging and 

removal of windfalls, dying trees, etc., reduces the breeding 

places. Laying out of trap trees or billets is most effective, if 
properly attended to and timely removal of the traps is looked 

after. Encouraging enemies, among birds and insects, such as 

dragon flies, Clerus formicarius, Raphidia, certain small Diptera 
and especially ichneumons, is desirable, but attempts to increase 

the latter has not met with success. 

The main condition for assisting an increase of the pest is the 
leaving of the felled wood until spring or until a second brood 
can be deposited. If breeding places are removed or reduced and 
the broods on trap trees are destroyed in time, the pest can be 

- 
- 
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checked, since sound trees can be overcome and used by the 
beetles only when they are present in unusual numbers. 

If a large development is once in progress trap trees alone are 

effective, such traps must be continued as long as beetles fly and 

the traps carefully peeled or burned. 

Ueber Borkenkaferbiologie und Borkenkdafervertilgung. Forstwissen- 
schaftliches Centralblatt, 1908, pp. 141-153, 200-209, 246-254. 

The novel observation is made by Baudisch 

Snails that a treesnail, species undetermined— 

as brown body, with grayish underside, one 

Insect inch long—eats the larvae of the “nun,” 

Destroyers. Liparis monacha.. Snails, to be sure, live 

as a rule on vegetable matter, yet some 

species have been known occasionally to take to earthworms, bugs, 

etc. They usually appear in numbers only during rainy weather, 
then ascend trees, and finding such tidbits as the fat larvae of the 

“nun,” take them by the way. 
The observation is reported as a biological phenomenon with- 

out any attempt to suggest practical application. 

Schnecke und Nonne. Centralblatt f. d. g. Forstwesen, 1908, p. 393. 

To the question of the manner in which 
Birds birds disseminate seeds the biological in- 

as stitute at Dahlem furnishes an interesting 

Propagators. item. Five thrushes were fed berries of 
some forty species. All berries were swal- 

lowed with the pits, the latter were emitted undigested and 

mostly undamaged, but only a part was evacuated, the others 
were voided by vomiting, as the birds of prey void feathers. The 
seeds have been sown to test their germination. 

Mitteilungen der Kaiserlichen. Biologischen Anstalt, Heft 4, 1907. 

SILVICULTURE, PROTECTION AND EXTENSION. 

Dr. von Fiirst points out that in spite of the 

Controversial fact that silviculture is the most important 

Questions part of forestry and has for hundred years 
in been enriched by the thoughts and experi- 

Silviculture. ences of the best minds, lately such a 

volume of divergent and contradictory 
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opinions has been launched that an objective weighing of them 
appears desirable. 

The first reference is to Fricke’s contention that the differen- 
tiation into tolerant and intolerant species is a scientifically not 

proved dogma (see Quarterly Vol. II, p. 226), and that competi- 

tion for water at the root accounts for inability to grow in the 

shade. The obvious objection is made that it is difficult to under- 
stand why this competition should prevent pine from suffering 

by it when beech may be used in underplanting with satisfaction. 

Cieslar’s article (see Quarterly Vol. III, p. 305) is also cited to 

defend the old theory. 

As regards the choice of artificial or natural regeneration the 

author pays a tribute to the late Prof. Gayer as the foremost 

advocate of natural regeneration, but the results of whose long 

battle have remained insignificant. Dr. Wagner’s new proposi- 

tion, the selection strip system, (see Quarterly Vol. VI, p. 160) 

is discussed at length admitting the applicability of this method in 

many places, the author questions its applicability in all cases. 

In beech it is not at all needed, for natural regeneration under 

nurses can be practically carried out over large areas; for 

pine, too, a straight forward strip system with artificial help 

appears surer. Stdtzer objects that what may be feasible on the 

fertile soil of the Jura and in Suabia may not be applied to 

poorer soils and more rigorous climate, and Thaler, with long 

years of experience in satisfactory artificial propagation of spruce 

would consider it ‘‘the most deplorable recrudescence if the 

emphasis of silviculture should again be laid on natural re- 

generation.” 
Bavaria being the country which is supposed to still hold on 

to natural regeneration, the author inquires into the state of 

things in this respect. For beech and fir, and for spruce with 

beech and fir mixed natural regeneration is unconditioned rule. 

Oak is mostly propagated by sowing, utilizing only any existing 

volunteer growth. The old oaks of the Spessart (400 years) 

cannot be naturally regenerated because of the damage by the 

logging of the heavy logs, and in other parts old stands are lack- 

ing. Pine is almost entirely reproduced by planting and sowing. 

Sometimes volunteer growth is saved, but usually it is damaged 

by the logging. 
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With the spruce, of which extensive pure stands exist, variety 
of method exists. On good fresh soils, in protected situations 
natural regeneration is attempted either by slowly advancing 

strips or groupwise openings (Kehlheimer method). But 

the poor results which were only too often had in larger re- 
generation cuttings in too old stands on poorer soils, the great 

damage by windfall and by logging, have led in many places to 
clearing followed by planting. The sureness of this method if 

properly executed with good plant material has led to its adoption 

in all private and communal forests—and, if the saving in the 

moving of the cut, the possibility of closer utilization and saving 

in the repair of natural regeneration made necessary by the 

logging is considered, this is also probably the cheaper method. 
In the State forest, too, this method finds more and more applica- 

tion. 

Altogether, elsewhere too, planting of spruce is the principal 

method, and many millions are being planted, yet spruce propaga- 

tion belongs to the controversial questions. Wagner especially 

inveighs against the unnaturalness of the operation, against sev- 

eral improper usages (deep planting) and especially against using 

transplants; only the use of small plants with ball finds favor with 

him. Yet the practice has evidently produced satisfactory result 

and while Wagner theorizes about the non-adaptation of the plant 

for the operation, Reuss finds the opposite. He, as well as the 

author finds transplanted spruce superior to any not trans- 

planted. 

Finally the question of mixed forest is touched. The value of 
mixed forest has been maintained by all teachers of silviculture, 

arid especially by Gayer—it is a dogma; in practice, however, 

it meets with difficulties. 

The only objector to this dogma is Gayer’s pupil and successor 
at Munich, Prof, Mayr, who has lately, anticipating his book 

“Silviculture on physiological basis,’ published contrary opinions 

regarding both natural regeneration and mixed forest. The 

former, he explains, can only be used with stands that have been 
specially grown for the purpose. The reason of its general failure 
he considers due to unnatural management of the mostly over- 

ripe stands, and hence soil deterioration and artificial reforesta- 

tion are spreading. 

> 
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As defects of mixed stands Mayr cites unsatisfactory boles and 

small volume growth, for all tolerant species form better boles 

and larger volumes in pure stands, while in mixed stands only the 
light needing species develop the better boles. Only the soil is 

benefited in mixed stand. (And yet the wood production is less? 

Rev.) Hence pure stands must be the aim of silviculture with 
the crowns of other species where they can do good, namely as 

undergrowth near the soil. [The proposition made by the re- 

viewer 20 years ago! B. —. F.]|. Mayr wants all species, tolerant 
and intolerant grown in pure stands, leaving them to clean them- 

selves during the thicket stage and only removing poorly formed 
forward individuals. After the polewood stage removal of sub- 
dominant trees and underplanting of all stands (beech, fir, spruce 

also), in light needing species, especially with beech, alder, blue 
beech, then thinning every five years to prevent closing of 

crowns, but also not to allow the undergrowth to reach into the 

upper crown level. 
In such a stand according to Mayr natural regeneration will 

be a sure success, if in a seed year half the trees are harvested, 

the undergrowth is partly or entirely removed, root and all, the 

soil scarified ; and the old stand is removed in one or two cuttings, 
so that the whole operation is finished in 5 to 6 years. To prevent 

one species to dominate, the forest is to be divided into small pure 
stands of different species, each at most of 7 to 8 acres, each 
parcel of different age class,—instead of the unfavorable mixed 
stand a mixed forest of small pure stands. Where only one 

species is fit, at least the age class distribution is to be practiced. 
Fiirst looks with doubt at these radical propositions, does not 

see the claimed disadvantages of the mixed forest, does not 

acknowledge the need of underplanting every thing, and points 
out that on poor sites it could not be done successfully. Nor 
does such an intensive management and subdivision appear 

practicable. 
Neither Mayr nor Wagner limit their diametrically opposite 

propositions to special sites or species, but generalize absolutely, 

and this is perhaps their weakest point. 

Strittige Fragen auf dem Gebiete des Waldbaues. Forstwissenschaft- 
liches Centralblatt, 1908, pp. 505-516. , 
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Professor Dr. Schiipfer in a brief article 
Silviculture gives some sound advice regarding spruce 

of reproduction. He points out, that, while 

Spruce. spruce in South Germany reproduces itself 

naturally with ease where site conditions 
are favorable, there are difficulties to be met in other localities, 

especially where wind danger interferes with the different stages 

of opening required by the young growth, or where on strong 

soils grass is apt to choke out the seedlings. Even where these 
difficulties do not exist natural regeneration is usually imperfect 
and requires repair planting. Formerly spruce was sowed, but on 

account of undesirable development of sowings now it is almost 
always planted, which is easily and successfully done [in con- 
tradiction to Wagner’s contention! Rev.] 

Regarding proper spacing, this depends on site and economic 

conditions. 

Close planting requires much material, much labor, much cost. 

Moreover, it presupposes thinning which in many regions is im- 

practicable and costly. Consideration of quality of stands deter- 

mines the upper limit; this, the author finds, to lie at 1.4 m (4.6 

feet), say 2,000 to the acre; when according to low estimates the 
acre would cost $9. Even this spacing would produce con- 

siderable material for thinnings since at the felling age only little 

over 300 trees would remain. Where danger from snow pressure 

exists it is to be considered that the more even the branching 

and the longer the crown the more resistent the plant since the 

load evenly distributed is easily carried. Hence wider spacing is 

indicated. ‘This the author considers is also attained by the above 

number (see contrary opinions by Schiffel QuartERLy Vol. II, 

Pp. 259). 

Bemerkungen zum Anbau der Fichte. Forstwissenschaftliches Central- 
blatt, 1908, pp. 259-266. 

y Prof. Wagner’s book, which was reviewed 

A Plea in this volume p. 160, has stirred up much 
for useful discussion. His proposition to sub- 

Selection stitute a selection strip system, for ‘the 

Forest. regular selection forest brings out a 
valuable discussion on the latter form by 

Dr. Fankhauser. Pointing out that the objections usually raised 
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against the selection forest are based on the results of mis- 
managed properties, especially the farmer’s unregulated wood 

lots, he brings statistics of the Swiss forest, showing that with 

780,000 acres over 35 per cent. are under that management, 
namely over 40 per cent. of the corporation forest, over 44 per 
cent. of the private holdings and nearly 19 per cent. of the State 
property. In the Alpine area nearly two-thirds is selection 

forest. 

The most important objection, namely the lower production of 

the selection forest, is met by the significant question: What 
value has the much praised and admitted favorable reaction of the 
selection forest on the soil, if it does not come to expression by 
increased increment?—and by a tabulated statement of the results 

of twelve forests in Switzerland and Baden as well as by the 

theoretical consideration that since the objectionable crown 
development produces a large amount of foliage, a larger produc- 

tion is to be expected. He cites on this item an examination of 

two spruces 80 feet high, the one grown in moderate density 

having 13 million leaves and 43 cubic feet volume, the other 

grown in the open on same site with 137 million leaves showing 
150 cubic feet, and since the first was 120, the second only 80 
years old, the difference in performance was over ten times in 

favor of the latter. 
The acre productions cited vary from 123 to 246 cubic feet 

(including increment on stock), the average 175. One selection 
forest of 250 acres furnished during 20 years nearly 250 cubic 
feet increment. To prove that these amounts are not secured at 

the expense of stock the conditions of a tract of somewhat over 

200 acres are cited. This tract after heavy cutting was left in 
1840 with a stock of 2,116 cubic feet per acre. In 1899 this had 

grown to 8,308 cubic feet, hence increase of stock 6,192. During 
this time there were cut 5,495, hence increment for 59 years 

11,687 or 198 cubic feet per year, showing that the well managed 

selection forest does what is to be expected of it, namely exceed 
the even aged in quantitative production. As to quality the author 

cites Hartig: If broad rings are the result not of expanded 
crown but of good nutrition, then they are a sign of high quality 
i. e. high specific weight. Indeed under otherwise equal condi- 

tions the better soil produces the better quality. And again: 
The wood of trees grown in the selection forest which in their 

- 
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youth have grown under pressure and deep shade and gradually 
have secured more and more freedom, is of excellent quality. 
Their increment often increases for 300 years, so that ring width 
decreases only slightly towards the periphery. With increasing 

increment the quality improves up to a high age and so a 

thoroughly excellent wood is the result. In the properly managed 
selection forest neither the knottiness, nor short body, nor rapid 

taper influence the financial results. A case of 2,500 acres is 
reported as producing 66 to 74 per cent. work wood, and the 

best paid wood in the mountains are the selection forest spruces 

which on account of their even grain bring 25 to 30 cents a 

cubic foot. 

Of other objections to the selection forest the author admits 
one as rather cogent, namely that it makes for really good results 
much greater demands upon the ability of the forester and the 

wood chopper than other methods, calling for a superior, and 

better paid service, which the increasing wood prices will make 

possible. 

In conclusion references to the best discussions on the selection 

forest are made and the author guards himself against the charge, 

that he desires a change of even aged stands to selection forest, 

his object being rather to save the existing selection forest from 
transformation into the former before the value of either is 

tested. 

Ueber die Notwendigkeit von Ertrags nachweisungen im Plenterwald. 
Forstwissenschaftliches Centralblatt, 1908, pp. 417-432. 

The well known writer on forest esthetics, 

Silvicultural v. Salisch, who originally a professional 

~ Thoughts. forester became a forest owner and his own 
manager, gives expression to some silvicul- 

tural thoughts regarding the use of volunteer growth which are 

of value. He takes occasion to repudiate the reputation he has 

gained as writer on “Woodland esthetics” (Waldaesthetik) which 

belongs to the landscape gardener; but he claims that the beauty 

of a forest may serve as a measure of its technical management, 

so that the purely technical and the esthetical solution of a 

problem do not conflict. One of the objections raised to Salisch’s 

proposition to use volunteer growth in the regeneration partly 

based on esthetic consideration leads to the discussion. Especially 

> 
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in pine regeneration it is urged that the volunteer growth if held 
over is apt to form a poor growth—wolves! 

Salisch replies that he, too, had been brought up to consider 
quality first, clean straight boles, but his latest experience had 
cured him of the fanatic call for quality. Needing some beams in 
his buildings he found his 60 year old stands not sufficiently 
developed to furnish them, but for a number of trees which 

evidently had been left at the last clearing and showed by their 
annual rings that they had been poor misshapen runts. ‘They 

evidently had been branchy and only later been cleaned by the 

surrounding aftergrowth, they were knotty, but stout and with 

heartwood, the essential requirements in this case. 

In another case a group of volunteer growth of pine had been 
left surrounded by a stand originating from cone planting of 88 

years growth. The latter had produced 4 trees per acre with 127 

cubic feet worth $16. The two volunteer trees per acre, 115 years 
old, had produced 212 cubic feet worth $37. In other words the 
area on which the volunteer growth had been left produced double 
the value of the properly cultivated one. 

If the volunteer growth does not consist of single misshapen 
individuals, but of groups, the outer branchy members of which 
can be removed in the thinnings, the calculation should be still 
more advantageous. 

Especially the poorer the soil, an experienced forester notes, 
the more careful the judgment must be as to whether to retain or 
reject the existing, utilizing its protection perhaps for the 
newly to be established. Experience has shown that, given the 

time, unpromising volunteer growth with a little help of the axe, 

may grow into useful stands. Salisch proposes and does 
deliberately provide for advance growth on small natural open- 
ings, sowing acorns 10 to 30 years before the harvest of the 
main stand. The oaks, although impeded in their develop- 
ment, are well established with their root system when the 
regeneration takes place, and then develop most satisfactorily. 

Das Ueberhalten von Vorwiichsen. Allgemeine Forst- u. Jagdzeitung, 
1908, pp. 314-317. 
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The commissioners charged with reforesta- 

Waste tion of the well known “Karst” in Austria, 

Land an abused dry, limestone mountain range, 

Planting. make their annual reports to show the pro- 

gress of their work. Of interest to us is the 
cost of this work. One of the commissions planted in 1907 
about three million plants at a cost of $1.50 per 1,000 for setting 
the plants, not including the making of holes, which is the con- 

cern of the owner of the land and is estimated at $1.30, nor the 

value of the plant material which is in part furnished by the 
government. In this way the acre, exclusive of plant material, 

costs $5 to $9 to plant. 

The drouth on these limestone ridges causes much loss in 
these plantations, and in 1906 destroyed in the average 55 per 

cent. of the plants, which naturally increases the ultimate cost 

probably to double the original figure. Over 10,000 acres have so 
far been reforested by this one commission since 1884 and the 

expenditure has been around $125,000, to which the State con- 

tributed four-fifths. 

Tatigkeit der Karstaufforstungs Kommission fiir Graftschaft Gérz und 
_ Gradiska, 1907. Centralblatt f. d. g. Forstwesen, 1908, pp. 422-420. 

Two articles, one by Gerlach and one by Dr. 
Damage Ramann, regarding methods of determining 

by damage by factory fumes may be considered 

Fumes. together. Gerlach whose earlier observa- 

tions on the occurrence of certain bark 
beetles as indicating smoke damage are briefed (QUARTERLY VI, 

p. 92) brings additional corroborative evidence. 

Ramann, the well known chemist at Eberswalde, furnishes a 

critical discussion of Gerlach’s position. His method of demon- 
strating presence of sulphurous gas in the atmosphere he acknowl- 

edges as valuable .but takes exception to his claim of character- 

istic signs. He recognizes that there may occur cases, when the 

presence of gases may be proved without any demonstrable 

decrease of increment; or when by removal of sickly trees the 
increment may even be increased due to the opening, and a 

damage calculation would find difficulties. He considers demon- 
stration of the presence of deleterious elements the only sure 

objective proof. Some of Gerlach’s signs (briefed on p. 92) may 

> 
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or may not exist even outside smnoke—damaged districts. ‘Their 
absence may then be used as proof against the existence of 
damage. 

The presence of insects in general Ramann admits only for 
slightly damaged districts, otherwise rather an avoidance by in- 

sects is observed. ‘The presence of Pissodes is to be observed in 

any stand, in which through any cause the growth vigor is im- 
paired. There is no better reason for considering the other insects 

mentioned by Gerlach as dependnt on smoke damage. The 

formation of wet spots as a result of such damage is doubted. 
The rapid fall of damaged needles as a result is agreed to, but 
the behavior of different individuals in that respect is so variable, 

that it would be unsafe to base arguments for smoke damage on 
this sign. The degree of damage varies indeed from branch to 
branch, which is to be expected since leaf structure varies ac- 

cording to position (light). Only as a leading guide the value of 
this rapid leaf fall may be acknowledged; the absence of this 

phenomenon is not a proof of the absence of damage, while its 

presence indicates the probability of damage, to be investigated 

further. 
Regarding the proposition of Gerlach to determine the acidity 

of the air, it is pointed out that when two or several acids are in- 

volved the method becomes complicated and more troublesome 
than the analysis of the leaves. Besides in case of temporary 
influence of obnoxious gases, the air may be found free from 

acids while the plants are nevertheless poisoned. 
EOD: 

Ueber den Nachweis von Rauchschiden. Allgemeine Forst- u.- Jagd- 
zeitung, 1908. Pp. 233-236. ' ws 

Besondere Vorkommnisse und Beobachtungen bei Waldbeschadigungen 
durch Rauchgase. Zeitschrift fiir Forst- und Jagdwesen, July 1908, pp. 

420-437. 

MENSURATION, FINANCE AND MANAGEMENT. 

The method of using the space number 

Rapid for the purpose of volume determination of 

Methods stands, proposed by Schleicher, and briefed 

of in QUARTERLY, Vol. V, p. 221, has been 

V olume investigated by Schubert.and found want- 

Measurements. ing. In addition to the theoretical discus- 

sion which shows up the flaws of the 



Periodical Literature. 429 

method, the results of eleven sample measurements are given, 

comparing Schleicher’s and Zetzsche’s methods in results with 

careful calipering. The variations in Schleicher’s methods run 
from —24 to + 21 per cent., deviating to that extent from the 

measured results, and hence the conclusion of the adequacy of the 
method appears justified. 

The short cut method, in use for several decades in the Mein- 

ingen Forest Bureau for budget regulations, that of Zetzsche, 

which Schleicher had criticized, was found to give on the same 
sample areas results varying at most (with one exception which 

is explained) less than 5 per cent. either way and mostly not over 

2 per cent. This may, therefore, be considered entirely practi- 

cable for the purpose. This method employes circles instead of 

squares, and Schleicher made the following argument against its 
principal: On a given stand of 576 sq. m. there are 36 trees; 

this same number would be found on 9g circles with the radius of 
4—(9xr’pi)—which figures only 52.43 sq. m., hence he argues 
that the method gives 27.3 per cent. too high results. But, the 

author argues, this per cent. expresses merely the mathematical 
relation of the area of a circle to that of its circumscribed square 
(r’pi: 4r?). While mechanically it would be impossible to sub- 

- divide a square area into circles, as the theory of the space number 

divides it into square, mathematically it can be conceived as 

divided into a number (7) of circles totaling precisely the area 

of the square, i. ¢ m. 7? pi=576 when r= V5, or if r is 
n-pt 

made=4.51, the standing room side is equal to the square root of 
the total area divided by the number of trees. This mathemati- 
cally correct conclusion gives very different results for s than 

Schleicher’s, the formula s=V2#pi having general application. 
n 

While the theoretical reasoning for this method is absolutely 

correct, its practical application has been found through long ex- 

perience in halfway uniform stands and proper handling satisfac- 

tory. The source Of error lies in the trees at the periphery which 

is somewhat corrected by choosing larger radii. 

Neue Methode zur raschen und genauen Ermittlung des Holzgehaltes 
ganzer Bestinde. Allgemeine Forst- und Jagdzeitung, 1908, pp. 309-314. 
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When the working plan for the demon- 
Accuracy stration forest at Eberswalde underwent its 

in regular revision in 1898, the stock on hand, 
Forest according to Borgmann, was rather care- 

Mensuration. fully determined. The larger part was 

calipered tree by tree, a part was estimated 
by the sample plot method, and a part by measuring the material 

felled on a sample area. In keeping with the function of the 

Eberswalde revier as an experimental and demonstration forest 
the measurements were made somewhat more careful than is 

demanded as a basis for working plans. This accuracy 

gives great value to the results for a comparison with actual 

yields from fellings which have been made in the ten years that 
have since elapsed. 

Diameters breast-high were taken in four centimeter classes. 
Heights were measured with Weise’s hypsometer and averaged 

graphically. Volumes were read from the Bavarian volume 
tables, and no correction applied for loss in logging as these 

tables are known to carry a small negative error. Pressler’s borer 

gave the data for calculating the increment per cent. This varied 

between I per cent. and 5 per cent. for pine according to age, 

and for the second story beech according to the density of the 
upper story between 2.5 per cent. and 1.5 per cent. 

In each of the thirty-two cutting areas which have been 
harvested since 1898 the actual cut is compared with the expected 
yield reckoned on the basis of the survey of 1898 by adding to the 
volume then measured the increment for five years at the rate 
determined. The actual yields fall short of the calculated quite 
constantly by a little less than 5 per cent. in the case of pine, and 
by a little less than 10 per cent. in the case of beech. Accordingly 

these per cents. are taken by the proper corrections to be applied 
to cover loss in logging pine and beech when standing volumes 

have been determined by using the Bavarian volume tables. 
§ De 

Ueber die Genauigkeit von Massen- und Zuwachsermittlungen fiir 
Zwecke der Betriebseinrichtung. Zeitschrift fiir Forst- und Jagdwesen, 
Sept., 1908, pp. 578-587. 
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Weise’s arguments for a system of regu- 
Yield lating cuttings according to the demands of 

Regulation the market have recently been reviewed 
and (F. Q. VI, p. 197). His article has brought 

Market. forth a paper from Saxony by Lommatzsch, 

which calls attention to some obstacles in 
the way of the introduction of such a scheme. These arise from 

the demands of forest management itself, from silviculture, from 

local labor conditions and from the precaution which must 

always be taken against accidental yields. 

The constant annual cut best agrees with any system of manage- 

ment because it insures against overcutting and enables systematic 

cuttings to be planned some years ahead. It tends to maintain 

a normal growing stock and to keep up the productivity of the 

forest. 

Natural regeneration forbids cuttings controlled by market 
conditions and demands instead a systematic procedure based on 

the assurance of seed years and the light requirements of seed- 
lings. Clear cutting and planting suffer least from irregular 
annual cuts, but great variations in the area to be planted will 

produce either scarcity or superabundance of plant material. 

’ Local labor conditions would be disturbed by the varying amounts 
of work to be done. In every forest some pains is taken to hold 
desirable workmen by affording them constant employment. Not 
only the woodsmen but the teamsters, sawyers, etc., as well are 

dependent for their livelihood on a fairly constant cut. 
Accidental yields from windfall, snowbreak, etc., may occur 

at any time, and always rather seriously disturb cutting plans by 
necessitating immediate removal of large amounts of timber. 

Should such an accidental yield occur just after a few years heavy 
cutting to supply a strong market prospects for an early return 

to normal growing stock would be made very poor. 
Small properties worked for intermittent yields are least dis- 

turbed by a scheme of regulating cuttings such as Weise pro- 
poses, and the value of the suggestion may well be tried out by 

small owners. 
BaD. 

Ueber Betriebsregelung. Zeitschrift fiir Forst- und Jagdwesen, August, 
1908, pp. 505-512. 
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ceed 30 qm. 

they are reduced to that figure. 
annual ring can for several decades be kept approximately equal. 

Forestry Quarterly. 

Upon the basis of a long continued series 
of experimental plots, some 125, Dr. Wim- 

menauer publishes yield tables of pine 
influence of stands 

thinnings. The author makes the following 
under the 

interesting deductions: Severely thinned 
( gelichtete) and underplanted pine stands on I to III site are best 
managed so that their cross-section area per hectar does not ex- 

(130 square feet per acre), or that at each thinning 
In this way the width of the 

The total yield comes out higher than in dense stands. 

We may give only a sample of the yield tables to show the 

character and partial results on two site classes. 
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UTILIZATION, MARKET AND TECHNOLOGY. 

A first contribution regarding the strength 

Timber Physics of Japanese woods is furnished by Moroto, 

of including tests on 24 species. The interest 
Japanese to us is not in the actual data than in the 

Woods. character of the methods and results. The 

author starts with what the reviewer con- 

siders entirely erroneous notions as to the methods of testing 

woods. He declares the cross bending test the easiest and surest, 

overlooking the fact that its results can be made available only 
by means of a formula, the correctness of which is open to ques- 
tion, while the simple compression test is superior in directly 

relating load to unit area; and the compression strength can be 
readily translated by use of the Neely formula into crossbending 
strength. 

Another flaw we see in the use of large test pieces (nearly 10 
feet long and 7 inches square) instead of small. This is done 
ostensibly to approach conditions in practical application; in 

reality it introduces a number of unknown variables and the 

results are almost worthless, unless standard values derived 

“from small 7. e. as nearly flawless material as possible for com- 

parison is at hand, which would help to judge the influence of 
these variables. The results show for this reason variations, 

sometimes exceeding 100 per cent., and, as there are only a limited 

number of tests, the value of a series is minimal. 

The author confirms the well known influence of moisture and 
relative strength of heavy and light wood. Narrow-ringed wood, 
especially of conifers was found stronger; wood of 70-90 year old 

trees stronger than younger timber. 

The position of the beam whether with the heart on the ten- 

sion or the compression side, was found important, the latter 

position being the more favorable, the wrong position with the 

heart on the lower side producing differences of 11 to 22 per 
cent. In easily splitting species the fracture was accompanied 

with lengthwise severance of the fibres. Apparently the following 

series from the strongest to the weakest species may be con- 
structed, which is interesting in showing a certain generic and 

specific similarity to our own species: 
Zelkowa acuminata; Chamaecyparis obtusa; Larix leptolepis ; 

27 
> 
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Thuyoposis dolobrata; Pinus densiflora; Pseudotsuga japonica; 
Pinus Thunbergti; Tsuga Sieboldi; Abies firma; Cercidiphyllum 
japonicum; Cryptomeria japonica; Tsuga diversifolia; Abies 

Veitchu; Acanthopanax ricinifolium; Phellodendron amurense; 

Picea hondoensis ; Pinus Koraiensis; Chamaecyparis pisifera. 

Untersuchungen iiber die Biegungselasticitat und- Festigkeit der ja- 
panischen Bauhdlzer. Centralblatt f. d. g. Forstwesen, August-September, 
1908, pp. 346-355. 

Dr. Wislicenus of Tharandt has investigated 
Discoloration the influence of the discoloration of wood 

of due to contact with the soil, recognized as 
Wood a partial humification. ‘There are various 

and discolorations taking place, giving rise to 
Quality. yellow, brown and gray tints. The humic 

discoloration which produces a brown color and appearance of 

age comes naturally from the influence of soil vapors in loose, 
moderately moist soils, which may be assisted or increased by the 

gradual application of ammoniacal vapors derived from the reac- 
tion of dry unslacked lime on ammonia salts (sulphate). This 

artificial color change has the remarkable influence on the wood 
of stopping its “working,” swelling and shrinking. This may 
become of great practical value, if it becomes possible to im- 

pregnate whole logs throughout with this aging element. 

Bericht iiber die 51 Versammlung des Sa&chsischen Forstvereins 1907. 
Centralblatt f. d. g. Forstwesen, 1908, p. 363. 

The need of adequate protection of forest 
Fire owners against loss by fire is recognized in 

Insurance. Germany, and several organizations have 
undertaken to insure forest properties 

against fire. As yet none have attained success. The first in 
Hanover failed to show the reserve required by law. Nothing is 
reported of the next ventures in Bavaria and Livonia, and they 

are probably defunct. 
In 1895 the Gladbach Fire Insurance Company began to accept 

forest fire risks. Reports have been published from time to time, 

the last in 1904. The undertaking has cost money from the start. 
The premiums are low, amounting to about three or four per 

cent. of the net income, and yet only 3.2 per cent. of the private 

forests of Prussia are now insured. 
a 
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Recently the Agricultural Society of Rhenish Prussia has an- 
nounced an agreement whereby it accepts forest fire risks in 

association with the provincial fire insurance bureau in Dussel- 

dorf. <A tariff of premiums is published with a statement of 
bases for valuation adjustment of claims, etc. No radical de- 
parture is made from the practice of the Gladbach Company, and 

better success seems impossible. 

Composition and age of the stand are the prime factors in de- 
termining the rate of insurance against fire loss in forests. 

Broad-leaved forests and maturer stands command the lowest 
rates; coniferous forests and younger stands pay the highest pre- 

miums. The time basis is ten years. The insured value is at first 

the cost of establishing the stand with interest compounded at 3 
per cent.; later the present value is insured when this exceeds the 
cost to date, and finally, subject to special agreement, the expec- 

tancy value may be insured. 
According to Dr. Jentzsch, a lowering of the rate of insurance 

seems necessary to render forest fire insurance popular, and two 

avenues are open; firstly, it is recommended that all forest fire in- 

surance be centralized in the one company which has had some 

experience, and secondly, that only the actual cost of replacement 
be insured. 

| Ae 3 2 

Waldbrandversicherung. Zeitschrift fiir Forst- und Jagdwesen, July, 
1908, pp. 411-423. 

STATISTICS AND HISTORY. 

The enormous expansion of wood consump- 

Great Britain’s tion in all industrial nations is exemplified 
Wood again by the statement of the imports of 

Imports. Great Britain. 
_ In the decade of 1880-90 the importations 

were around 300 million cubic feet valued at $75,000,000. In 

1896 these data had increased to 435 million and 106 million. Ten 
years later, in 1906, the latest published account, the value of 
imports of wood and wood manufactures totals $141 million, 

representing near 700 million cubic feet, which may be reduced 

by about $19 million representing exports, mainly of wood manu- 

facturers. 

> 
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The items of this last year are as follows: 
Hewn wood and timber— 

Fir, other than pit props or pit wood, ........ $6,557,749 
Orakei wicatu ice lots dus choaattveatahe aiewenetin ies cleeeas 5,208,200 
DRAG 5 wipes die 'ethyiin Geib las kale fami ca a, eee 4,663,090 
Pit props.on pit weed, sits hs. bicoens sl feu boy 13,202,838 
Unenumerated:\\. 3.0: otonc oc saline moins 1,570,434 

MOA: RE WIE, cus ics Shaw og sin Uataels ola le steko. $31,202,311 
Sawn, split, planed or dressed— 

WAG. sdiieshikh VieE Miaahiaa wero ane aaes TS w'ee. $86,157,074 
Unenumerated, ........ (ain Siete eh 2iktS ata cta eae ELE: 4,043,302 

EVES isles jaaes detbe Chiba fbeumlann Ue waelebe tha 3,078,392 

Total sam, splitetts) ic. dae. lke die $93,278,768 
Furniture woods, hardwoods, and veneer— 

Mahomaiy, iviscit, clack 234i ciulaicte hint Seueleiaidee keel $3,517,676 
Unenumerated, not being ash, beech, birch, elm, 

Gale or WAMASeas [oii wiles oni. a Uh os etek eae 5,866,054 

Total furniture woods, etc., ...........0- $9,383,730 

Total wood and timber, .-.. 3.000565 6.00 $133,864,809 
Manufactures— 

Piemiture Aid CAMUMEL WATE, loys Sebi s wees ose $2,980,740 
House frames, fittings, and joiners’ work, ...... 1,328,301 

Other mauufaetires, (ik Ae Ae 3,125,359 

Total manufactures, 0... .0.c0. ccc cee $7,434,400 

Grand: tote amipestsy scdiseiee Gils. fs sie a ae $141,299,209 

A short note gives account of the condition 
Wood Trade and prices ruling in the principal export 

of province of Austria. The principal export 
Galicia. material is spruce and fir lumber, mostly to 

Germany and Switzerland, logs, squared 
timber and shingles, excelsior and box boards to Russia in smaller 

quantities. 
_ 

- 
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The prices in 1906 were per cubic foot of lumber (log run, 16 

to 19 cents, say $13 to $16 per M. B. M.; ash lumber $37; oak 

$52; pine logs 8 to 10 cents per cubic feet ; oak logs 20 to 77 cents. 

Oak railroad ties 80 to go cents. 
Allgemeine Forst- u. Jagdzeitung, 1908, p. 272. 

The best and dearest oak wood in Germany 
Prices is noted to be that of the Spessart moun- 

of tains with its 400 year old oaks. This year 
Oak. the hitherto highest prices have been paid, 

single logs bringing as much as $3.30 per 

cubic foot! In Rothenbuch, the 43,180 cubic feet sold brought 

$38,115, not quite go cents. In Rohrbrunn three auctions brought 
for 88,640 cubic feet $96,190 or $1.08 in the average. The logs 

are classified by size into 3 classes, the highest brought from 
$1.40 to $3.30; the second class $1.04 to $1.33; the lowest 78 
to 89 cents. 
Of the Rothenbuch cut only 60.6 per cent. was workwood, the 
old oaks being doty. 

Eichenholzpreise im Spessart. Forstwissenschaftliches Centralblatt, 1908, 
p. 502. 



NEWS AND NOTES. 

E. A. Sterling in Charge. 

The following pithy note has been received from an “insider” 
who wishes to start a discussion with a view of securing improve- 

ments on present practice: 

“What's in a Name?” 

I myself do not believe in elaborate titles nor indeed in at- 

taching undue significance to them; for “a rose by any other 
name would smell as sweet.” Nevertheless I do think that the 

present scale of titles in the Forest Service is misleading and 

capable of material change and improvement. They are not the 
result of a definite, correlated plan but almost haphazard—grow- 

ing out of the original “Forester in the United States Depart- 
ment of Agriculture.” This was all right while there was but 

one forester or so in the Department, but now with two hundred 
or more foresters—professional, trained foresters—on the rolls, 
it is as incongruous as if for example, the Director of the Geo- 

logical Survey were to be styled “The Geologist,” or Mr. Newell, 
“The Reclaimer,’ or the head of the Marine Hospital Corps, 

“The Doctor.” 
It is easy to criticise—more difficult to offer remedies. The 

following scheme, though, is based on the fundamental profes- 

sional title of “forester’—just like “engineer.” There are civil, 

electrical, mining and many other kinds of engineers. Similarly 
it is hoped that ultimately there will be diverse kinds of special- 

ized foresters. But the term forester is the foundation—it is 

what we all are, or try to be—and therefore, it is eminently fitting 

and proper that it should be made the basis of titular nomencla- 

ture in the Forest Service. Building on this we have, corre- 

sponding to the present technical ranks in the Service, a list some- 

what as follows: 
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Present Title. Proposed Title. 

ipreste ASstshattie sss)... 02s s/n Junior Forester. 
Deputy Supervisor, Forest Exam- 
TN GRUNTS ala fale Sa a koe Assistant Forester. 

SSUIPEH VISOR sel Aoi ateloa/< wo vic «oe 0's Forester. 
Chiefs of Office of Districts, ..... Senior Forester. 

Pasteiel?t Horester. Va) (i2)s(.)-< 2. sss Supervising Forester. 
UTES arg ean ee Inspecting Forester. 
PISSISEAGE  BORESCT Wa tieid oss 5 oss Assistant Directing Forester. 
Assistant Forester in Charge of 
lari a Directing Forester. 

Assocmtes Horester, 22). 5.5.6. .... Associate Director. 

[GTS Ts Ap Beene Cee Director. 

It will be noted that the Supervisor—the man who comes most 
closely in touch with the people—has the simplest, easiest title: 
Forester. That is what many National Forest users sponta- 
neously style the Supervisor, and as naturally they call “The For- 
ester” the “Chief Forester,’ or the “Director.” 

We have standardized everything else—have renamed for- 
ests in honor of all who had the least shadow of a claim. Isn’t 
it about time that we do away with this hodge-podge of titles 

and put them on a systematic basis ?”’ 

On page 208 of this volume we published the breezy letter 

from a young forester on the Philippine forest conditions. 

A longer acquaintance with these conditions has prompted a 

revision of his opinions and the following sequel. 
We are glad to encourage such correspondence from field and 

practice, and even half-ripe fruit is acceptable, if offered in the 
proper spirit of advancing our knowledge. 

“When I came to the Philippines for some unknown reason [ 
had a hazy notion that I was going to find a vast forest of big 
trees, covering the whole of the land here. Then, after four 

months of steady piking, when I did not see much forest, without 
stopping to consider that all the time was spent in traveling 

through the most extensive of the agricultural districts of the 
islands, I jumped to the conclusion that the islands as a whole 

exhibited the same poor forest condition. 

> 
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Writing a personal letter at that time I very foolishly put that 
opinion in writing, without stopping to verify it, and not sup- 

posing that it would go further. 

Since then I have seen some of the best forests over here, and 

their richness is so impressive as to compel an about face with 
regard to my opinion of the Philippine forests. While the total 

extent of this rich forest is not yet definitely known, it is cer- 

tainly very extensive, and it is now estimated that a sustained 
annual cut of 400,000,000 board feet will be possible. 

The opportunities for several lumber companies now operating 
are good, since they are scarcely able to supply the present de- 

mand, general business looks prosperous and good forest is 

awaiting development. Your article published concerning ‘Pos- 
sibilities of lumbering in the Philippine Islands” goes more into 
detail on this subject. 

The forest mapping of the islands, showing land classified as 
agricultural, grass, non-commercial forest, and commercial for- 
est, is going on rapidly, and in a comparatively few years there 

will be fairly accurate knowledge of the forest wealth of the 
islands. 

At present there are completed: Bulletins on the Forest con- 

ditions of Central Luzon; of Southern Luzon; of Mindoro; of 

Zamboagna Peninsula. Besides these, Klemme has a good start 

in Northern Luzon, and scattered work elsewhere is completed. 

Each year we accumulate data of stand measurements, silvical 
data, dendrology notes and general information, gathered in the 
preparation of preliminary working plans for the tracts of the 
most important loggers. 

A beginning is to be made this year in setting aside commercial 
and forest reserves. 

Great progress is expected from the provision that all the na- 
tive force will receive instruction in forestry, and thus give more 
valuable aid than ever before. 

Recent investigations by the Bureau of Forestry emphasize 

the fact that the bulk of the forest wealth of the Philippine Is- 

lands is stored in the members of one family, botanically known 
as Dipterocarpaceae, which name has been very aptly shortened 
to “Dipterocarp” family. The word means, literally, “two wings,” 

- 



News and Notes 441 

because some of the members of the family have fruit with two 

wings. It is estimated that this one family contains more than 

three fourths of the timber wealth of the Islands. It is to the 

Philippines what the Pine family is to temperate regions. It 

holds timber of all grades, from the hard and durable woods 

like Yacal and Mangachapuy, through a medium grade like 

Guijo or Apitong, to the softer timbers known commonly as 

Lauan. 
Like the oaks in temperate regions, each wood of these grades 

has a number of varieties. Lauan, for instance, can be subdivided 

into Red and White Lauans. Apitong is a group of four or five 
different varieties, and Yacal is of at least three different varie- 

ties. A list of timbers of this family, with some of their varie- 

ties will show that the first group contains Yacal (Guisoc) ; the 

second group, Mangachapuy (Dalindingan) and Guijo; the 

third group Tanguile, Apitong (Panao, Hagachac), Palosapis 

(Mayapis); and the fourth group White Lauan (Almon, 

Nalaanonang) and Red Lauan. 

This important family also furnishes the valuable Eng of 
Burma, the Sal of India, besides a number of other less used 

woods. Borneo supplies Rassak, Serayah, Kruen, and Selangan, 

all of which belong to the Dipterocarps. Selangan is sometimes 

known as Borneo Yacal because it is closely related in structure 

and durability to the Yacal of the Philippines. The commercial 

product known as Borneo camphor, also comes from a tree that 
belongs to this family. 

The following recital and resolutions, adopted by a conference 
of .Philippine foresters, were received through the hands of 
George P. Ahern, Director of Forestry: 

By the death of Harry Day Everett, Forester, and Chief of 
the Division of Forest Administration, the Philippine Bureau 
of Forestry loses one of its most efficient and faithful workers. 

Mr. Everett first became interested in the subject of forestry 
during the latter years of his academic course at Cornell Uni- 
versity. After his graduation in 1903, as Bachelor of Arts, he 
entered the University of Michigan, from which institution he 
received the degree of Master of Science of Forestry in 1904. 
From 1902 to 1904 he spent his summer vacations with field 
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parties of the U. S. Bureau of Forestry, and upon completion 

of his studies at Michigan entered the Service as a Forest As- 
sistant. 

In 1905 Mr. Everett transferred from the Forest Service of 
the United States to the Bureau of Forestry, Philippine Islands. 

Soon after his arrival in the Philippines he was placed in charge 

of Forest District No. 8, embracing the Visayan Islands. On 

the reorganization of the Bureau in 1907 he was made Chief of 

the Division of Forest Administration. During the absence of 
the Director of Forestry in the United States, from August, 
1907, to April, 1908, Mr. Everett was placed in charge of the 
affairs of the Bureau. The duties of Acting Director he re- 
linquished on the return of the Director. Shortly afterwards he 

left for Iloilo to prepare for the expedition on which he was 

killed. He had for some time desired to finish his work in 

Southern Negros, which, when done, would complete his forest 

studies and forest map for the Island of Negros. Together with 

work previously accomplished in Negros, the results of this ex- 
pedition were intended for a bulletin on the forest conditions of 

that Island. 

According to the best information available, Mr. Everett had 
already made one journey across Negros from Cabancalan on 
the west coast to Bais on the southeast coast, and had started to 

return to Cabancalan by the way of Tolon on the southern coast. 
About three or four days inland from this town at the sitio of 

Pamari, on May 11th, the guide, assisted by his followers, drug- 
ged Mr. Everett and party, while asleep, by means of fumes of a 

narcotic plant, and then murdered them; therefore, 

Be it resolved, That the Director of Forestry, and members of 

the Bureau of Forestry assembled in conference on the twenty- 
seventh day of July, nineteen hundred and eight, express our 

appreciation of the services, efficiency, and character of Mr. 

Everett, whose personality and accomplishments will leave their 

mark on the future personnel and work of this Bureau; and 

Be it resolved, That this conference extend to his family, in 

their hour of affliction, our deep sympathy for their loss, a loss 

which we as his associates, who. knew him both personally and 
professionally, so thoroughly feel; and 

Be it resolved, That a copy or pe testimonial be sent to the 
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bereaved family, the Manila Times and Cablenews-American, 

Forestry and Irrigation, Washington, D. C., Forestry Quarterly, 
Ithaca, N. Y., and the Alumni Associations of the University of 
Michigan, and of Cornell University, and Gifford Pinchot, For- 

ester, U. S. Department of Agriculture, Washington, D. C. 

Forest insect and fungi seem to have developed and spread to 
a somewhat unusual extent during the past summer, perhaps as 

the result of the prolonged drought. The chestnut bark disease 

(Diaporthe parasitica), which is a parasitic fungus known in this 

country only since 1904, is assuming serious proportions. From 

the initial point of outbreak near New York City, it has spread 

first over Long Island and is now established over the eastern 

part of Pennsylvania, southwestern New York, southeastern 

Connecticut, parts of New Jersey, and into Maryland and Vir- 

ginia. The spores are apparently carried long distances by the 

wind, so that the possibilities of preventing the spread of the in- 

fection are very slight. The locust leaf miner (Odontota dor- 

salis) seems to have moved eastward from Ohio, and locust trees 

throughout Pennsylvania by the middle of summer show the 
yellow foliage characteristic of this insect’s work. The white 

pine blight, which has been giving anxiety in the past two or 

three years, continued to be prevalent, but from the best informa- 

tion available it is not spreading with any great degree of rapid- 

ity. It was noticed early in the season that the foliage on many 

yellow poplar trees was turning yellow, this being the work of a 

very large scale insect which has made itself known periodically. 

It is not anticipated that any great amount of injury will result 

from this source. 

The railroads traversing Maryland have been requested by the 

State Forester to attempt the abatement of forest fires along their 
lines by maintaining strips 100 feet wide on both sides of tracks 
free of inflammable material, which protective measure he es- 

timates would cost $15 per mile annually. No doubt such a fire 

line would greatly reduce the danger and damage throughout the 

State, as has been proved along the Pennsylvania lines, where for 
years the supervisors in Maryland have each spring and fall 

burned over the right-of-way and as much of the adjoining 

> 
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property as its owners would sanction. The co-operation of all 
abutting land owners is essential to the thorough effectiveness of 
Mr. Besley’s scheme. Unfortunately there are many who lack 

public spirit sufficient to overcome their satisfaction in having a 
ready and oftimes steady source for damage claims against the 

railroads. ‘To thwart such enemies of progress a bill proposed in 

New Jersey last year provided immunity from damage suits to 

railroads which set fire to land which they had been refused per- 

mission to make a fire upon in accordance with the provisions of 

the law. 

The clear-cutting of a chestnut and mixed oak stand on a 

woodlot of 80 acres owned by the Northern Central Railway 
(Penna. R. R. Co.), has just been completed under the directions 
of the company’s foresters. Next spring the area will have its 

adapted portions planted with Red Oak, Locust and Scotch Pine. 
The cutting for fuel wood has so thoroughly removed the slash 

that it affords no hindrance to planting operations. However, 

enough small sticks remain scattered over the ground to consti- 

tute a decided menace from fire, and it is proposed to get rid of 

this by burning the area over. To pile the debris would be too 
expensive. ‘The conditions for firing in safety are good, the tract 
being over a few rounded hills skirted by logging roads. Part of 

the land will be burned over this fall and part next spring in order 

to determine which is the better time. 

Of wood preservatives, as well as of books, there seems to be 

no end. “Locustine,” a preparation put out by the Stokes Wood 

Preserving Company, of Philadelphia, is the latest. Its claims are 
based on the lasting for years of black oak ties immersed in the 
preparation. ‘“Locustine” is claimed to be effective by both brush 

and tank treatments. Its cost is about midway between those of 

creosote and carbolineum. In composition it is made up of 75 
per cent. Texas crude oil, and the remainder sodium chloride and 

animal oils. ‘ 

A paper on the relation of forests to stream flow read before 
the American Society of Civil Engineers early in November 
should warn those who have forest preservation at heart of the 

danger lying in statements made by enthusiasts in regard to 
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forest influences. While foresters will readily see how far wrong 
in many of his premises the author of the paper in question is, 

they will also appreciate how right he is in saying the bases 

for much of the popular arguments are not founded or demon- 
strated facts. They are not accepted by the profession, and it is 

too bad our brother engineers should be getting a surfeit of them 
in our name. 

Mr. Raphael Zon, who will have charge of the forest experi- 
ment station work in the reorganized Forest Service, is now 
abroad studying the stations in Europe. Much good to the ser- 

vice and the profession at large should result from published re- 

sults of this trip. 

In commemoration of the roth anniversary of Biltmore Forest 

School and of the 2oth for forestry mm United States, there has 
been prepared at Biltmore a program of profit and pleasure for 
November 26 to 29, well advertised by Dr. Schenck in his 
characteristic style. 

The major feature of the celebration will be daily excursions 
through Biltmore Forest, during which the various problems, 

_ operations, and results of management will be explained. A 

printed guide will give the details of the expenses and receipts for 

sixty stations marked in the woods. 
The advantages of Biltmore estate for practical object lessons 

in forestry are not used to the extent they should be and those who 

have not the time to visit European forests would do well to avail 
themselves of this chance to see longest-continued practice of 
forestry this country affords. For the amusement of visitors, 

a coon hunt, barbacue, and fishing and shooting contests have 
been provided. The 2oth anniversary of forestry must depend 
regarding historic accuracy on the definition of forestry, for as 

far as records go, Mr. Pinchot, who supposedly was the first to 

attempt the application of forestry methods to the Biltmore tract, 

did not begin operations until after 1891. Before that time 

Douglas & Sons did some planting mainly for ornamental pur- 

poses. 

The Office of Public Roads of the Department of Agriculture 
is to co-operate with the Forest Service in drawing up plans for 

comprehensive systems of roads and trails on National Forests. 

> 
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For the last two years Congress has provided funds for per- 
manent improvements on National Forests, and a large part of the 
money thus made available has been and is being used for road 
and trail building. The amount is too small, however, in com- 
parison with the total area of the forests, to make possible more 
than a very small beginning. With denser settlement and in- 
creasing use of the Forests, good roads will become more and 
more a crying necessity. 

The object of securing the help of the Office of Good Roads 
is to make the work take the line that will not merely serve tem- 

porary convenience, but also count for most in the end. By build- 

ing each year with reference to a carefully worked-out plan the 
danger of misdirected effort will be escaped. 

The roads, trails, telephone lines and fire lines already con- 
structed on National Forests are proving of great value both in 

the work of fire protection and in serving the convenience of the 
public. The further this work can be carried the greater will be 
the usefulness of the Forests to the surrounding regions. 

Figures just made public by the Forest Service show that under 
the new law requiring 25 per cent. of the gross proceeds of 

National Forest business to be paid over to the State and Terri- 
tories in which the forests are located, to be used for public 

schools and roads, the last fiscal year will yield these States $447,- 
063.79. 

The amounts to go to each State or Territory are: Alaska, 
$2,684.78; Arizona, $42.610.44; Arkansas, $313.68; California, 

$52,437.78; Colorado, $50,955.67; Idaho, $56,307.84; Kansas, 
$643.55; Montana, $75,807.41; Nebraska, $2,349.77; Nevada, 
$4,577.95; New Mexico, $25,464.12; Oklahoma, $554.48; Oregon, 
$32,313.52; South Dakota, $8,456.60; Utah, $32,151.02 (includ- 
ing Uinta Indian refund of $5,348.07) ; Washington, $18,032.79, 
and Wyoming $41,402.38. 

Prussia has lengthened the course of study at the two forest 
schools, Hann-Munden and Eberswalde from two to three years, 

and at the same time reduced the preliminary prriee from one 

year to seven months. 
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