
'f'; ~ 1 ;) 0 >o A E tv L- t o3 

AGRICULTU~AL ENGINEERING NEWS LETTER 
AGRICULTURAL EXTENSION DlVISION 

UNIVERSITY OF MINNESOTA 

UNIVERSITY FARM, ST. PAUL-OCTOBER 15, 1940-No. 103 

STUDIES IN STONE 
Field stones are a by-product of the Ice 

Age. They are usually considered a lia
bility. In certain situations, however, they 
may really be an asset. In any event their 
disposition must be arranged for on many 
Minnesota farms. Folks ask how long 
they persist in the soil, and how they may 
be disposed of. At the Northeast Experi
ment Station these questions have been 
under study for many years. This News 
Letter is a report of our findings. 

Do stones persist in tilled lands indef
initely? If so, what will the annual job 
of picking amount to in future years? Do 
stones "come up" to the surface? The 
information we offer has been assembled 
on a field 'that has been in use for over 25 
years. The stone records go back about 
14 years and do not include the first 
"combing" of the land to remove the boul
ders. The land lies relatively level, but 
there is sufficient slope to permit of some 
water erosion in heavy storms. 

Topography and type of farming are 
primary factors involved in forecasting 
the volume of stone harvests. If the land 
is in grass, and lies rather level, erosion 
will be slight. If it is hilly and kept in 
cultivated crops, "wash" of both wind 
and water will be greater and the result
ant stone pick heavier. We have taken at 
random three areas of equal size for stone 
harvest records and show the quantity of 
stone removed from each. Area 1 lies at 
lowest elevation, area 2 intermediate, and 
area 3 at highest elevation. Records are 
given in pounds. These yields can be ap
proximately converted into cubic yards by 
dividing by 2750. 

AREA 

2 

pounds pounds pounds 
1926 .............................. 3020 1290 
1927 .............................. 733 
1929 .............................. 3685 2810 
1930 ·······················-····· 1122 1195 
1933 .. ............................ 938 
1934 .............................. 765 685 
1940 .............................. 474 474 587 

Density of stone deposit varies with 
elevations and, as a rule, inversely. The 
land herein considered is in regular rota
tion, three and four year series, with one 
or two hay crops in the cycle. In all cases, 
through a period of fifteen seasons, there 
is a steady decline in the stone crop. Not 
only is the quantity smaller, but the size 
of the stone as well, and apparently there 
always will be some stone to pick. What 
the minimum expectancy may be, has not 
yet been determined. The work must con-
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tinue for a longer period. Precise esti
mates cannot be given work of this type, 
but the tendency may be indicated. 

A field may seem free of large stones 
for a long time; then, plowing at normal 
depth, a large field stone or boulder may 
be encountered; several years pass, and 
the obstruction becomes more pronounced. 
To insure smooth plowing, the boulder 
must be removed. Where does it come 
from? The popular explanation is that 
frost action elevates it to the surface, but 
in tests at this Station, Grand Rapids, and 
Itasca Park, with stones at various depths 
up to 7 feet, no perceptible change in ele
vation has been noted in 12 years. It fol
lows then that these later field stones are 
uncovered through the action of wind and 
water erosion on the surface of the land. 
Open winters, dry summers, and field 
tillage, all provide facilities for the action 
of wind and water. 

Recommended Practices in Stone 
Removal 

Since removal of stone from farm land 
is an unavoidable job on many farms in 
Minnesota, good management requires 
that the job be organized, scheduled regu
larly on the work calendar of the season, 
and the best practices followed in clearing 
the fields. Unless the stones are removed, 
farm operations are hampered ; good til
lage is impossible; and replacement on 
farm machinery becomes unnecessarily 
high. It is regular practice at the Duluth 
Station to pick the stones twice in the 
rotation: ( 1) off the meadow the fall 
before the land is to be broken ; and 
(2) the next fall after tillage, before the 
land goes back into grain. There is a 
tendency for small stones to accumulate 
on the sod of meadows. After the cattle 
pasture down the second growth, picking 
is easy. It should be done then, for the 
stones are otherwise plowed back into the 
ground. The tillage practices involved in 
growing a crop of corn, potatoes, or roots 
bring to the surface many stones in the 
top foot. If these are picked off before 
the ground is again prepared for the grain 
crop as indicated above, the job on the 
particular field may rest until the next sod 
breaking job comes some years later, the 
exact length of time depending on length 
of rotation. At this Station we have five
year cycles. A meadow stoned and broken 
in 1940 will be again stoned in 1941; it 
then rests until 1945, following the third 
crop of hay. If boulders show up, they 
should come out at sod breaking time 

probably using dynamite to blast them. 
It is always best to break boulders down 
into small fragments that can be picked 
up and hauled off by a man with a team 
for then they can be permanently dis
posed of. 

Disposing of Field Stone 

When stones are picked, what disposi
tion is suggested? Formerly they were 
piled along the side of the field. This 
practice created a home for weeds, made 
tillage a problem, and encumbered plow
able land. Sometimes they were built into 
fences, but more often they were left in 
unsightly masses which were a nuisance 
and a problem. Some one conceived the 
idea of filling ravines and covering with 
soil. If such a natural depression did not 
ex ist, one was created and the stones 
buried. 

We commend the practice of filling 
ravines but reserve judgment on the latter. 
If enough soil is placed above the stones, 
it can be farmed or at least sodded over, 
thus making a meadow or pasture of some 
value. In 1926 this kind of work was 
done at Askov, Granite Falls, and other 
places. When these locations were vis 
ited ten years later the need of additional 
soil cover was evident. A better plan is lo 
crush the stones and use the product for 
concrete aggregate and for road building 
around the farm. We do that at the Du
luth Station. 

In 1935-36 almost a quarter million 
pounds of material was crushed. The 
work was done by a sman standard type 
rock crusher. Power was supplied by a 
10-20 tractor, admittedly a heavy load. 
Crushing only was done, no elevating or 
loading. The job required 44.5 tractor 
hours. For the average hour 5530 pounds 
of material or slightly over two cubic 
yards were put through the machine . 
When the machine was new and operating 
smoothly a maximum of six cubic yards 
were crushed per hour. Through the year 
the fuel consumption per hour was 1.4 
gallons and about ~ quart of oil. The 
crew ranged from 3 to 4 averaging 3.3 
for the year. The work was scattered 
over 9 days. It might have been more 
efficiently done if not broken up in this 
manner. More power could have been 
used to advantage, but the purpose was 
to determine what the farmer could do 
with the equipment he had at hand. A 
crusher of the type mentioned requires 
careful attention to replacements for the 
job is a heavy one. It is planned to con
tinue the work at the Duluth Station this 
winter using the same tractor. 
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