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SPECIAL PRELIMINARY REPORT OF THE COMMITTEE
ON CONSERVATION RELATIVE TO THE ISSUANCE
OF LICENSES TO PROSPECT FOR MINERALS ON
CERTAIN LAND OF THE COMMONWEALTH, AND
LICENSES TO EXPLORE AND MINE CERTAIN LAND.

This report is a preliminary report because the Committee on
Conservation has not in the short time available been able to com-
plete its investigation of several important parts of this study.

The determination of whether or not to open the state-owned
areas to a use such as prospecting and mining must be approached
with an awareness of some physical facts about this Commonwealth
and its history as a source of economic mineral deposits.

Facts concerning Massach
Based on the 1950 census, Massachusetts ranks in relation to

other States forty-fourth in area and ninth in population. It has
567 persons per square mile 585 if based on the unofficial 1955
census of 4,837,600. It is the third most populous State in the
Union, per acre, surpassed only by Rhode Island and New Jersey.

The Commonwealth has become in recent years more and more
aware of the need for developing our state lands to meet the public
demand for recreation areas.

The vacation-travel industry has become our third largest
industry, because of our unique and beautiful natural resources, in-
cluding ocean beaches with sports, fishing, forests, mountains, hun-
dreds of lakes, ponds and streams and plentiful hunting and fishing

ipfe well as swimming, boating, camping and picnicking.
There has been increasing public demand for the development by

the State of roads and recreation areas for the vacationing and
travelling public. As a result, hundreds of millions of dollars have
been spent on road building, and every part of the State is now
accessible for travel with speed and comfort and for enjoyment of
our lovely natural areas and charming communities.

Cf)e Commontuealtf) of

Introduction.
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New York New England Area Comparsion.

Area Population, Population
quare Miles). | 1950. per Square Mile

1
33,040 913,774 27

9,341 533.242 67
9,564 377,747 39
8,266 4,690,514 567
1,248 791,896 635
4,965 2,007,280 404

49,204 14,830,192 301

Mai]

New Hamp:
Vermont .

Massachu:
Rhode Islam
Co
New Yc

Millions of dollars have been spent on our shade, ornamental
and forest trees for planting and development, forest fire pre-
vention, watershed cover, and insect control and suppression.

Money is now being allocated to advertise our scenic and historic
spots to attract visitors to our State, a field in which we have
been woefully penurious, with a consequent loss both to the potential
visitors and the economic welfare of our citizens.

In recent years, the State has appropriated funds for the develop-
ment of additional facilities for public recreation areas on our
limited state-owned areas, which have been purchased by or donated

Population versus Public Land
[Comparative figures (Acres).]

Massa- New New
chusetts. Maine. | York. Hampshire. Vermont.

I
Total area 5,324,480 21,257,600 31,728,640 5,594,560 5,839.300
Federal land

.... 1,651 878,283 - 802,714 629.004
State forest 166,659 - 2,231,080 - 75,680
State park 8,152 166,922 2,588.368 34,159 6.440
State Reservation Commission . 13,295
Community forests . 50,110 15,176 180,000 46,326 15,570

Total publicly owned land . 239,867 1,060,381 4,999,448 883.199 726,694

Publicly owned land ...
4 per cent 5 per cent 15 per cent 16 per cent 12 per cent

Population 4,837,600 913,774 14,830,192 533.242 377,747 *

Population per acre, publicly
owned land .... 20 7/i 3 H H

Population per acre, state-owned
land 26 5 3 16 5

Population per square mile,state-
owned land .... 16,567 3,501 1 7,530 10,061’ 3,344’

Note the large additional acreage of federal lands within those State:
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to the State for the purpose of preservation, conservation, forest
development and recreation. Those areas have been regarded as a
trust to be preserved and enhanced, and if exploited, then done so
only for the benefit and enjoyment of all the people.

The publicly owned areas of land in Massachusetts comprise
only four per cent of the area of the State a ratio smaller than
that of Maine, New Hampshire, Vermont or New York.

*

Minerals as resources have never played an outstanding part in
the economy of the Commonwealth. The Minerals Yearbook, Area
Reports, Vol. 111, 1952, Department of the Interior, showed that
in 1952 Massachusetts had its best year, with a yield from mines,
pits and quarries of $17,719,000 derived as follows:

Clay
Lime

$160,371
1,999,545

Quartz (secret)
Sand and gravel
Stone

6,128,744
9,331,871

Peat, etc 98,245

$17,719,000

Every county, except Nantucket, participated, and the leaders
were Middlesex, Berkshire, Norfolk and Hampden. Middlesex
County was the largest producer of minerals and Berkshire County
was second. This State is richly endowed with a variety of rock
types, particularly granite, basalt and limestone. It leads in the
sale or use of dimension granite in the United States, but most of
this material is imported and our production was only $3,846,617
in 1952, compared with the Vermont output of monumental granite
of $10,235,472.

_ In New England as a whole, current mining for minerals is modest
l a gross value per year of $54,000,000, from twenty-one different

mineral commodities. Again Vermont led, in 1952, with $20,000,000,
and had the most varied production while being the sole producer
of metal (copper).

Mineral resources can be any kind of rock which man has adapted
to his use; for example, the Indians used flint for arrow heads and
red ochre for paint, and the Colonists mined bog iron ore.

Mineral Industry in Massachusetts.



SENATE No. 660 [Mar.6

1

In 1900, there were fifty-six such minerals in use in the country,
but today that number has been doubled. Today, also, supply is
a critical problem. We are short of copper, lead, zinc, manganese,
asbestos, beryl and other minerals.

Geologic History and Mapping.

New England is not regarded as a good prospecting area for deep
minerals, because 75 per cent of the area is covered by rock and
swamp and there is little or no outcrop. The area is, for this reason;'
difficult to map and to interpret after mapping. The discovery of
minerals that has been made has been small and low grade. For
these reasons, a hundred years ago, research and interest went
West, but because of the short supply of metallic minerals in the
face of industrial demand for machinery and fuel, there was a
reviving interest in old mining districts with the start of World
War 11.

Not enough is known about New England, which needs careful
mapping on a scale of at least one inch to the mile or less. New
England is incompletely mapped as follows: Maine, 8 per cent;
New Hampshire, 62 per cent; Vermont, 57 per cent; Rhode Island,
60 per cent; Connecticut, 14 per cent; Massachusetts, 23 per cent.

A preliminary report of the Department of Natural Resources
made under the direction of chapter 471, Acts of 1955, and filed
December 5, 1956, contains in the section on minerals with which
that Department is concerned (G. L. (Ter., Ed.), chapter 21, section 1,
as amended) an analysis showing that the department has no
state geologist or technical personnel, does not participate in the
Federal-State Co-operative Geological Program with the Geologic
Survey (U. S. Department of the Interior); the State has no
geologic staff except that fully concerned with teaching at the Uni-
versity of Massachusetts; the New England-New York Inter-
Agency Committee has gathered much of the basic knowledge of
the mineral resources of New England, and concluded that thf}j
position of Massachusetts is not encouraging especially in metallic
minerals due to its glacial history.

A study of reports of the U. S. Geological Survey is not encourag-
ing for the development of metallic minerals in Massachusetts.

For a survey of mineral resources, both surficial and bedrock
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maps are needed. The surficial geologic map shows the distribution
of unconsolidated material such as alluvium, clay, sand, gravel,
glacial till and exposures of bedrock. Such maps are used in plan-
ning the construction of highways, and the Department of Public
Works participates in two co-operative programs with the U. S.
Geologic Survey, on proposed highway routes. The bedrock map
shows the nature, distribution, structure and stratigraphic relations
of the consolidated bedrock formations which underlie the soils.
i During the “Ice Age” this State was traversed several times by
ice sheets which covered the mountains and filled the valleys. The
ice picked up and carried along the soil and scraped and moved
blocks of bedrock all of which was crushed and spread under the
ice in a mixture of debris or till. The melt waters sorted and re-
deposited some of the debris as gravel, sand, silt and clay. Later
erosion has, in many cases, cut into these materials and redeposited
them on the glacial deposits. The layer of debris covers most of
this State and makes it difficult to predict the depth to the bedrock,
the formation boundaries of the bedrock, and in some cases the
nature of the bedrock itself.

To date, completed mapping of Massachusetts, both published
and unpublished (field work and report done) is on bedrock, 23
per cent, and surficial, 35 per cent. An experienced geologist can
map a minute quadrangle and prepare a map and report in a
year, including four to six months of field work.

Mining in Massachusetts.

The history of mining in Massachusetts can only arouse respect
for the enterprise and endeavor of the early settlers, but no envy
for the yield sustained.

Graphite. The first mine in the New England-New York area
was at Sturbridge and the product was graphite, then called black
lead.

Iron. Bog iron ore was discovered on the west bank of the
Saugus River near Lynn in 1629, and the first company was formed
in 1643, “Company of Undertakers for the Iron Works in New
England”. Operations were carried on in Braintree until 1691 and
Saugus until 1765. Other iron works were established at Taunton,
Rowley, Topsfield, Boxford, Norton, Pembroke, Cohasset; but by
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1804, much of the ore was being imported from New Jersey whose
ore was 00 40 per cent iron compared to our bog iron ore at 18
per cent iron.

Lead. Lead was found here in 1632, and in 1769, the town of
Northampton voted to have an interest in a lead mine within the
town. In 1808, lead mines were reopened in Southampton.

Silver. In 1754, a vein of galena in association with silver was
discovered in Worcester.

In 1874, the Newburyport Silver Mine was opened and silver
lead concentrates produced with an average value of $lOO a ton;
silver was also recovered at Sheldonville and near Northampton.

Copper. There are references in early literature of the Massa-
chusetts Colony to discovery of copper minerals along with black
lead, red lead, brimstone and tin. Governor Endicott found copper
in his land between Danvers and Topsfield in 1648.

Marble. Marble was quarried in several places, Sheffield,
Great Barrington, Stockbridge, West Stockbridge, Lee, Alford
and Lanesborough. By 1855, quarrying was practically halted be-
cause Italian and Vermont marble was preferred, but Alford marble
was used for the front of the New York City Hall, 1803-1811, Lee
marble for buildings in Philadelphia, including the Philadelphia
City Hall, 1885, and the National Capitol in Washington, D. C.,
1867, and Lanesborough marble for the Capitol at Albany, N. Y.

Granite. Massachusetts granite quarries were the first to be
worked for stone for building purposes.

Tungsten. Tungsten has been found near Chelmsford, scheelite
in limestone lenses in gneiss.

Gold. Gold has been found only in traces in the glacial drift in
tetrahedrite with base metal sulfides in a quartz vein at the Chipman
Mine near Newburyport and in a sulfide-bearing quartz vein near
Sheldonville, Norfolk County.

Sulphur. Sulphur was found in the Davis Pyrite Mine in Rowe,
from iron sulfides, where weathering at ground surface has altered
them to limonite.

Talc. Talc can be found in a belt across western Massachusetts
from near Rowe to Westfield, and was mined at Rowe.

Manganese. Manganese, very low grade, has been found and
mined at Plainfield.

Asbestos. Asbestos was mined in Massachusetts at Pelham,
Shutesbury, Leverett, New Salem and Wilbraham.
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Abrasives. Abrasives such as garnet, feldspar, quartz and
emery are found in small quantity. The emery mines at Chester
are inactive.

Legislative Encouragement of Mininc
In the very earl}' years of colonization, encouragement of mining

was displayed by the General Court which granted John Winthrop,
Jr., a hill at Tantausq (Ashford) in 1644 for mining graphite.

In 1641 the Massachusetts Bay Colony offered “encouragement
to the discovery of mines”, exclusive mineral rights in common
lands for 21 years. In 1643, John Winthrop selected 3,000 acres of
common land, and got a 21-year monopoly with free use of waste
lands, the privilege of erecting furnaces and forges in six places,
exemption from general taxation and the right to export iron when
the local demand had been satisfied. He was sued several times
the dam interfered with passage of alewives and the water rose too
high above the dam. There also arose public fear that the works
would create a scarcity of timber.

In 1648, Governor Endicott petitioned the Legislature for 300
acres of woodland for fuel to be used for copper smelting.

Studies of Massachusetts Minerals,

Although Massachusetts has not been completely mapped, a
number of geologic studies have been made in Massachusetts and
the reports published. A list of the reports reviewed is shown in
Appendix B.

Pegmatites occur only in granites or rocks older than the Mesozoic
group lying next to younger rocks. There are no granites in Massa-
chusetts younger than that era so areas with only younger rocks can
be eliminated in exploration for pegmatites. This eliminates the
Triassic age rocks on both sides of the Connecticut River, Cape Cod
with unconsolidated Mesozoic and Cenozoic formations and other

in the Narragansett, Norfolk, Boston and Newbury basins
with their carboniferous sedimentary and volcanic rocks. Although,
in the western part of the State, there are Cambrian and Ordovician
rocks, there are no adjacent younger granites, and pegmatites did
not develop there. Pegmatites are common in a central belt east of
the Triassic age rocks of the Connecticut River and in a western
belt between the Housatonic Valley and the western boundaries of
the Connecticut River Triassic age rocks.
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The pegmatites in the Quincy and Cape Ann type granites are toe
small to have commercial possibilities, but are of interest to collec-
tors.

In the central belt, pegmatites are found from Spencer north to
New Hampshire, an area ten by thirty miles. Good outcrops and
many pegmatites were exposed where Route 2 skirts the northwest
slope of Monoosnoc Hill. The largest was 100 feet long, the small-
est, 4 feet, the average, 48 feet. The most abundant minerals are,
milky to smokj- quartz, white (muscovite) and some black (biotite)
mica, spodumene, beryl, and black and some green tourmaline.

The western belt has a similar mineralogy in a belt from Blandford
to Goshen, which has been known and exploited for 100 years.

For the most part the percentage of the minerals recovered has
been small, but it has been suggested as a result of surface mapping
that more exploration might uncover spodumene in commercial
quantity for mining.

A study of dolomite as a source of metallic magnesium was made
in the Stockbridge Valley (Lee, Great Barrington, Stockbridge,
Pittsfield, Williamstown, North Adams, Adams). The underlying
formations of the valley are almost entirely of sedimentary origin -

sandstone, shales, limestone and dolomite (carbonate rocks). The
sandstones have been metamorphosed into quartzites and the lime-
stones and dolomites into calcitic and dolomitic marbles, respec-
tively. Dolomite is calcium magnesium carbonate. It is thought
that Mount Greylock and the ridges between Pittsfield and Great
Barrington rest on Stockbridge limestone, but the beds are largely
covered, except for small exposures on the hills and along stream
channels. The preliminary results of the study appeared to demon-
trate that the material is suitable as to texture, composition an

grass resources far exploitation as magnesium ores, but further
geophysical studies are needed. The same report contains a good
description of the structure of the area.

A study of andalusite in Massachusetts was made. It is a mineral
used in making high-grade porcelain refractories and in the ceramic
industry. Promising localities were found between Littleton and
Fitchburg and it was thought muscovite could be recovered as a
by-product.

Emery deposits near Chester were worked as early as 1856 as iron
ore. In 1868, a company was formed to mine emery. The ore
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bodies are a mixture of corundum and magnetite and the emery,
depending upon the amount of corundum present, is valuable as an
abrasive. Amphibolite, talc and soapstone have been found in
association with emery. 1

Graphite deposits near Sturbridge had been mined from time to
time for 300 years, but the conclusion of a study made was that on
the basis of the part of the vein that could be examined, the costs
would make it uneconomic to develop, though geophysical explora-

tion might reveal more promising results.
Mica, which occurs in pegmatites, was zealously sought in the

early years of the last war, and a special study of those in the
Chester-Blandford State Forest was made. Mica was found in
varying amounts, size and quality, but better areas elsewhere were
available without the difficulties encountered here, due to the
heavy overburden of schist and the angle of dip of the material.

Altogether, some ten metallic minerals have been found in
Massachusetts copper, gold, iron, lead, manganese, molybdenum,
nickel, silver, tin and zinc. None are known to be in commercial
quantities, and only one was being exploited in recent years, that
being manganese from a mine in Plainfield.

Non-metallic mineral deposits predominate in Massachusetts,
and the economic ventures are almost entirely restricted to building
stone, crushed stone, lime, sand, gravel and clay.

Sources of Fissionable Material
sachusetts as souces of fissionable
i, but geologically the area is not
every of primary uraniumminerals

The study of minerals in Ma;
material has not been overlook*
regarded as promising for the dis>
in economic quantity.

considered more likely to crown a
minerals of particular metals are

Success in such discovery is
search in those areas in whicl
more abundant than they are in other areas. In any one locality

metal or metals predominate. This is the basis for the
of metallogenic provinces. Most of the important known

deposits of uranium, thorium and beryllium occur in similar metallo-
genic provinces. The greatest uranium provinces are the southernnium provinces are the southern
Congo northern Rhodesia border region, coinciding with the
copper province; the Great Bear Lake and Lake Athabaska areas
of Canada and the Colorado Plateau of the United Stat
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Another geologic concept, though less definite than the metallo-
genic provinces concept, relates to the variation in metals deposited
in the bedrock at different periods of geologic time. Periods favor-
able to certain deposits are called metallogenic epochs. The im-
portant primary uranium deposits occur in the oldest era of rocks,
called pre-Cambrian, and it is presumed the metals were deposited
in that period, but the Colorado Plateau deposits are in rocks of
Mesozoic and late Paleozoic era and the deposits of Boulder,
Montana, and Marysvale, Utah, are in Tertiary period rocks of the£|
Cenozoic era, which is the most recent period in geologic time.

Also uranium, thorium and beryllium are always found in asso-
ciation with other metallic minerals, so any place where metal
deposits have been found is worthy of consideration.

Radioactivity in Massachusetts Rocks.

A report concerning Massachusetts, entitled “Reconnaissance of
Radioactive Rocks of Massachusetts” was prepared by the Geolog-
ical Survey for the United States Atomic Energy Commission and
published in December, 1951. Radiometric car traverses were made
along all numbered federal and state highways and along many
unnumbered roads in this State, and all formations on the geologic
map were traversed one or more times. Several road cuts, quarries
and old mines were examined and samples taken for analysis.

Near Worcester, pegmatitic rocks were estimated to contain
about 250 pounds of uranium and 8,500 pounds of thoria per foot
of depth (over a mile area). Near Southbridge, pegmatitic rocks
were estimated to contain a considerable amount of thoria.

Uranium and thorium-bearing minerals have been reported in
several places in Massachusetts: in Chesterfield, autunite, colum-
bite, microlite, torbenite and uraconite; in South Orange, xnonazite;
in Goshen, columbite, in Rockport, fergusonite; in Beverly, poly-
mignite and columbite; in Northfield, columbite; in Bolton,
yttrocerite; in Becket, gadolinite. Those localities were not studied. |

Abnormally radioactive rocks were found in a belt extending from
northeast Connecticut to north-central Massachusetts, with an
average radioactivity equal to 0.003 per cent equivalent uranium,
but the radioactivity is believed to be almost entirely due to thorium
and this seems to be corroborated by the chemical analyses of
samples taken which showed abnormal amounts of thorium (0.018,
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0.030, 0.032 per cent) and little or no uranium. The most radio-
active rocks within the central belt were found in the Southbridge
locality along Route 15 at the state boundary. In the Worcester
area, high radioactivity was noted and a channel sample showing
0.011 per cent uranium equivalent proved to contain 0.001 per cent
uranium, and 0.032 per cent thorium, but the city development
prevented tracing the beds.

The conclusion of the reconnaissance report was that, in general,
Massachusetts rocks average about 0.001 to 0.002 per cent equiva-
lent uranium, and though radioactive rocks were found with a
greater per cent equivalent, no sample contained more than 0.001
per cent uranium by chemical anatysis. “It is therefore believed
that Massachusetts is not favorable as a source of significant ura-
nium deposits.”

The foregoing can be compared with the results of a similar
reconnaissance survey of the Hudson and Housatonic Highlands in
Southeastern New’ York, the Adirondack Mountains, the Hudson
Valley and the Clinton formation in Central New7 York. The re-
sults of the surveys were largely negative, but the Hudson and
Housatonic Highlands showed the most promise where the range
in radioactivity w7 as from 0.001 to 0.240 per cent uranium equiva-
lent. Most of the rocks contain 0.002 per cent equivalent and less
than one per cent contain high radioactivity.

In spite of numerous “hot” specimens submitted for assay in
New York State, they have been found in pegmatites, w 7hich only
rarely anywhere in the w’orld have been of economic quantity and
size.

Most of the radioactive specimens brought into the New York
State Geological Survey laboratories are reported to come from
either the Adirondacks or the Hudson Highlands.

The New York State Senior Geologist, in his published" Notes for
the Uranium Prospector in New York State”, 1956, makes the state-
ment, “Based on accumulated information gathered in the State,
and a knowledge of uranium occurrences elsewhere, the likelihood
of discovering an economic body of uranium ore in New York State
appears to be remote.”

Pegmatites have been found to contain some 71 uranium minerals
and 72 rare earth minerals, some of which may contain small amounts
of uranium. Only in Madagascar has there been found an economic
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source in pegmatites, but possibly the Bancroft area of Ontario may
also prove to be an exception.

The investigation of the U. S. Geological Survey of uranium in
pegmatites found no known domestic deposits of pegmatites con-
taining a sufficient quantity of uranium minerals to warrant mining
for uranium alone, though it may be recovered as a by-product from
time to time in mining for other pegmatite minerals.

Mining Laws in Other States,

Many States have a well-developed body of law concerning
mining for oil and gas and/or other minerals. In many States,
publicly owned lands may be prospected and upon discovery a lease
negotiated or the area offered for lease on tender of competitive bids.
In States in which there are large tracts of federally owned land, the
States have tended to enact legislation for prospecting and explora-
tion on the state-owned lands which conforms to the United States
laws and regulations governing such activities on land in the public
domain. Some of the States containing large areas of public lands
are: Arizona (21,256,010 acres), Arkansas (288,476 acres), Cali-
fornia (20,529,034 acres), Colorado (10,271,955 acres), Idaho
(13,322,716 acres), Montana (8,201,019 acres), Nevada (55,082,200
acres), New Mexico (9,115,544 acres), Oregon (14,325,591 acres),
South Dakota (837,226 acres), Utah (31,475,919 acres), Washington
(1,259,913 acres) and Wyoming (25,434,194 acres).

The federal government does not permit mining locations on
national parks or monuments except Mount McKinley National
Park and Glacier Bay National Monument, in Alaska, Organ Pipe
Cactus National Monument, Arizona, and Death Valley National
Monument, California. Location or leases for mining may be
made on public lands, military reservations (when abandoned),
Indian lands on approval of the Department of the Interior, national
forests, subject to approval of the Forestry Service, homestead lands,
if the minerals are not subject to homestead.

The federal law permits a location of a mining claim even before
discovery, but in the absence of discovery there must be actual
possession and diligent search, or someone else may make the first
discovery, the date of which fixes the location. Nor need the notice
of location lie posted or recorded. A lode location may not be more
than 1,500 feet long with side lines not more than 300 feet from
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the center of the vein. Possession carries the right to explore and
work the property and such location may be made regardless of age,
sex, residence or citizenship, and except in Alaska and Oregon there
is no limit on the number of claims per person.

States, other than those containing public domain lands which
have enacted laws or policy pertaining to mineral locations other
than for oil and gas and coal are

Georgia. Few mining laws. The Mineral Leasing Commission
may deal with lands and water bottoms owned by the State, and
lease under terms it deems proper. Application is made to the
Commission with $5O fee and the State Geologist inspects the loca-
tion. If advantageous to the State, the Commission may offer to
receive bids and other information including the royalty. The
minimum royalty is one-eighth on all minerals except sulphur,
salt, potash. Transfer of lease must be approved by the Com
mission.

Kansas. Few mining laws. No public lands open for mineral
claims, but may be exploited by le
the controlling state agency after i
term, minimumroyalty one-eight
rental, the lease not to interfere
land.

ase and royalty arrangement with
■ompetitive bid, lease for five-year
i market value plus annual delay
with the original purpose of the

New Hampshire. Prospecting permitted on state forest lands
and reservations, beds of great ponds and navigable rivers, but not
recreation areas or other lands for public use inconsistent with
prospecting, areas of scenic or historic interest or areas restricted
under the terms of acquisition. Permit to prospect granted on ap-
plication plus $5 fee, good for calendar year, for mineral and metal

Forester may make rules and
to prospecting. Prospector must
all damage. Prospector may, on
for any part or whole of deposit

deposits except sand and gravel
regulations and define areas closec
post surety bond and is liable for
application, receive mining claim:
as determined by Forestry and Recreation Commission, with ap-
proval of Governor and Council, subject to regulations and royalty
determined by the Commission. May retain so long as $lOO is
pent annually on mining.

Maine. Jurisdiction in Maine Mining Bureau (Commissioner
of Agriculture, Commissioner of Forestry, Secretary of State, State
Geologist, Commissioner of Development and Industry).
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Any one eighteen years or older may get permit to prospect for
minerals other than sand, gravel, water. Any one with license may
locate a claim (1,500 feet by 600 feet), or up to three claims in any
unorganized township in a year, must do preliminary exploration
before he can have a license to mine, record claim with State Land
Agent; the license fee, $25 annually, renewable on annual improve-
ments of $200; license carries right of way, right to take all wood
and timber necessary on payment therefor, opening of ditches,
tunnels, construction of dams; annual reports must be filed in
January showing kinds, grades and amount of material removed.

Maryland. Covers rare earths and minerals under public
navigable waters.

Michigan. Rules and regulations on fissionable elements.
Jurisdiction Department of Conservation. Policy —to lease
state lands for exploration and mining and encourage the search for
atomic source material if area contains concentration sought by
A. E. C. No permit necessary for prospecting where vegetation
and tree growth undisturbed or drilling unnecessary.

On discovery apply for option for lease to explore, give descrip-
tion of area sought and exact location of discovery, fee $25. First
applicant gets 90-day option during which Department examines
discovery, which, if verified, and Department believes should be
further explored, lease may issue covering maximum of 40 acres,
subject approval of Conservation Commission and State Adminis-
tration Board, for one or more years. Must spend $lO per annum
per acre, file annual reports, drill records, plan maps, cross sections,
summary of work and results. Rental 10 cents per acre annually.
On termination of exploration period, royalty of 10 per cent value
of ore at the site. Term of lease, 25 years (bond with surety $l,OOO
during exploration) (on Department form); bond $lO,OOO during
mining. Lease may be assigned with approval of Department plus
new bond and $5 fee. Lessee to pay all damages.

Missouri. Conservation Commission has jurisdiction. In state
forest land used for forestry or wildlife management, mining might
be a conflicting use. State park land cannot be sold. Surface
examination, no permit necessary; for digging or drilling, need
permit.

New York. May prospect state lands, except the Forest Preserve
of 2,416,613 acres. Apply Board of Commissioners of the Land
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Office. Any United States citizen may receive permit on terms and
conditions determined by the Board. File notice of discovery with
Secretary of State, $25 fee, maximum 40 acres; pay annual rent and
royalty (minimum 2 per cent of market value); record consent of
Commissioners, consent good for 30 months only, unless spending
$250 in two years per 40 acres; file information statements regu-
larly.

Ohio. No laws pertaining to prospecting or mining on state
'glands, lack of law has been interpreted to allow State to lease lands

suitable for exploration and mining, and rules and regulations have
been promulgated to encourage research for atomic source ma-
terial in concentrates accepted by A. E. C. Rules and regulations
almost exact copy of those of Michigan.

Pennsylvania. Jurisdiction, Department of Forests and Waters.
Prospecting not involving surface damage is permitted without prior
approval, but must have an exploration permit and each hole must
be approved by the District Forester and refilled; no timber can be
damaged; and the results must be sent to the Department. All
development involving $3OO or more must be bid competitively on
royalty and minimum tonnage, and the lease is drawn to avoid
damage to forests, waters and game.

If the permit results indicate an economic ore body, must get
exploration license to conduct drilling operations, and timber
damage is condoned if paid for, and all results and locations must
be respectively reported to and approved by District Forester.

This carries no rights to produce nor preferential consideration in
getting a lease. All must be bid competitively if in the opinion of
the Department and other state agencies and A. E. C., the in-
vestigated deposit proves commercial.

South Carolina. Jurisdiction, Public Service Authority. May
execute leases through State Budget and Control Board with ap-
proval of Attorney General and Public Service Authority. Mini-
mum royalty, 12}4 per cent.

W Vermont. Law covers public lands except state forests, though
State Forester may lease or sell mine sites with approval of State
Treasurer and the money used to further forestry.

On other public lands any United States citizen discovering a
mine and filing a notice and getting permit from State Treasurer
may work it and he and his heirs benefit on filing surety bond, pay-
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ment of 2 per cent royalty and filing semi-annual statements; may
erect buildings and cut trees when necessary (if paid for) and build
roads.

Wisconsin. Jurisdiction, Conservation Commission or Com-
missioner of Public Lands. No uniform policy each mine or
prospect considered individually. No claim staking; surface
examination permitted without license and small samples may be
collected for assay. On evidence of valid discovery, a permit to
prospect with option to mine may be acquired. Permit allows*"
subsurface examination by drilling, trenching, etc., over limited
area for limited time and surface must be restored. If the option is
exercised, a contract with royalties is negotiated.

Other States and their practices are
Alabama. Little state-owned land; law is oil and gas act.
Arkansas. Leases granted by negotiation with Commissioner

of Revenues, who owns land.
California. Leasing system on surveyed land known to contain

deposits, land included in prospecting permit not classified as con-
taining valuable deposits, and lands not subject to preferential
lease whicli must be bid ($5O minimum). Rental payable by year,
monthly statements required on work done, quality, value of
product.

Connecticut. Illegal to prospect or stake claims on state land.
Idaho. All minerals in state land reserved from sale except on

rental or royalty, purchaser of state land acquires no title to min-
erals. Free exploration allowed. On discovery, file certificate of
location with Board of Land Commissioners and may hold for two
years by doing $lOO work for each 20 acres, file proof of work done,
may keep two more years then must lease on terms of Board, lease
ten years in tracts up to 640 acres.

Kentucky. Leasing system.
Louisiana. May prospect after lease.
New Mexico. Lease, five years at $25 a year, plus 2 per cent,

gross less transportation and reduction charges; carries extralateraf
rights; Commissioner of Public Lands may inspect; one-eighth
ad valoreum tax payable monthly plus privilege tax.

Oklahoma. Permit to prospect on state parks, school lands.
Oregon. State Land Board and Board of Forestry may lease

on agreed terms; royalty up to 10 per cent of gross; term un-
limited but cancellable on failure of diligent work.
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Utah. Prospecting permit to United States citizen with ex-
clusive right to prospect and have ten-year mineral lease from State
Land Board; limited to 15,360 acres per person at 50 cents per
acre rental plus fair royalty. Royalty on fissionable material 3.9
per cent of gross less costs, plus .3 per cent to 17.4 per cent, depend-
ing on price per ton, plus 8 per cent of any bonus, plus occupation
tax of 1 per cent on gross sold.

Washington. Lease by Public Lands Commissioner up to
twenty years. First, apply for prospecting permit, $5 each 40 acres
or less; may remove five tons for assaying; must do $5O improve-
ment per 40 acres in two years; within two years apply for mining-
contract (lease); do $lOO work per 20 acres; semiannual royalty
1 to 4 per cent of receipts less cost of transportation, milling and
smelting done before sale; plus rental $lO per 40 acres.

Determinations to be made by the Committee.
In considering what kind of law, or whether any such law, opening

state-owned lands to prospecting and mining should be recom-
mended for Massachusetts, the Committee on Conservation poses
the following questions in this preliminary report

1. Does it appear that minerals in economic quantity are more
likely to be discovered on our limited state-owned land (keeping in
mind that the Commonwealth owns only 4 per cent of the area
within its boundaries)?

2. Would the opening of state-owned lands to prospecting and
mining be a use equally of benefit to the Commonwealth as a whole
and not inconsistent with the program of forest development,
watershed protection, encouragement of tourist travel to scenic

reas, and development of facilities for public recreation?
3. Should the Committee request the Atomic Energy Commission

to make an investigation of possible sources of fissionable material
on state-owned areas?

4. Shall the Committee recommend that the Department of
Natural Resources receive an appropriation for the purpose of enter-
ing into a Federal-State Geologic Survey Program to hasten the com-
pletion of surficial and bedrock mapping of the Commonwealth?

5. If state-owned areas were by law opened to prospecting and
mining, shall such activity be limited to certain named minerals
in short supply or to sources only of fissionable material?
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6. Concerning the drafting of such an act there are many de
terminations to be made, some of which are as follows

(a) Should the law state that the Commonwealth wishes to en-
courage exploration for minerals on state lands?

(&) What areas should be reserved and in which prospecting and
exploration shall not be permitted?

(c) Shall the Commissioner be given discretion to deny permits
on areas deemed best used for other purposes?

(d) What size of location should be permitted to be explored per
applicant, for what period of time, with what privileges?

(e) How many locations may be permitted to an individual
corporation or association?

(/) What requirements should there be on applicants as to age
and citizenship?

(g) What fees should be fixed?
(h) What bonds, surety or otherwise, should be fixed for such

activity?

(i) What royalty, rental, privilege tax, or all three, and in what
amounts shall be fixed?

(j) To what extent may timber, shrubbery, water be used or cut,
and if so what payment exacted?

(7c) Shall roadbuilding, tunnels and erection of buildings be
allowed and to what extent?

(I) Shall such activities be permitted to interfere with hunting
and fishing rights of the public, or to be exempt from seasons when
areas are closed because of fire hazard?

(to) In what detail and what plans and information should ac-
company the application for a mining license or lease?

(n) If a discovery is made shall the applicant be preferred as to
license or lease or shall the area be offered to the highest bidder on
invitation for tender of bids; how to determine the highest respon-
sible bidder?

(o) Shall the location be explored by lease, contract or sale?
(p) Shall extralateral rights be permitted?
(q) Shall concentration plants, mills or other reduction units be

allowed?
(r) Shall the department have the right to inspect?
(s) What reports shall be required, monthly or otherwise?
(t) Shall the controlling agency have the power to withdraw areas

once leased or licensed?
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(u) What new positions should be created to administer such
activities?

The Committee on Conservation takes special notice of the
excellent co-operation and research rendered by Miss Frances M.
Moran, of the Department of Natural Resources, in helping to
compile the Committee’s Preliminary Report.

The Committee on Conservation needs and requests further time
to complete its Special Report and submits in Appendix A a recom-
mended resolve to grant the said committee an extension of time
and adequate funds to complete its work under chapter 128, Resolves
of 1956.

Furthermore, the Committee should receive additional funds in
the sum of $2,000 to enable it to pay experts, consultants and other
necessary expense:

Chairman.

STANISLAUS G. WONDOLOWSKI,
Vice Chairman.

ARMAND N. TANCRATL
WILLIAM A. CONNELL, Jr
THOMAS C. WOJTKOWSKI.
JOHN F. DOLAN.

RALPH LERCHE.

SILVIO O. CONTE
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In the Year One Thousand Nine Hundred and Fifty-Seven

Resolve providing for the continuation of the investigation

AND STtIDY RELATIVE TO THE ISSUING OF LICENSES TO PROSPECT
FOR MINERALS ON CERTAIN LAND OF THE COMMONWEALTH AND
LICENSES TO EXPLORE AND MINE CERTAIN LAND.

1 Resolved, That the commit
2 authorized to continue the i
3 subject matter of senate doom
4 nineteen hundred and fifty-s
5 hundred and twenty-eight of tl
6 purpose of continuing said sti

on conservation is hereby

investigation and study of the
ument numbered 697 of the year
-six authorized by chapter one
the resolves of said year. For the
tudy and investigation said com-

7 mittee may spend the unexpended balance of the sum appro-
-8 printed by item 0257-13 of section two of chapter seven hundred
9 and forty-six of the acts of nineteen hundred and fifty-six and

10 such other sums, not exceeding two thousand dollars, as may
11 be appropriated therefor. Said committee shall report to the
12 general court the results of its investigation and study, and its
13 recommendations, if any, together with drafts of legislation
14 necessary to carry said recommendations into effect, by filing
15 the same with the clerk of the senate on or before the first
16 Wednesday of June in the current vear.

PROPOSED LEGISLATION.

Appendix A.

CJn Commontoealtf) of
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Pegmatites of Massachusetts, Marland P. Billings, Co-operative Geologic
Project, Bulletin Number 5.

Dolomite in Vicinity of Lee, Mass., as an Available Source of Metallic Mag-
nesium, Co-op. Geo. Proj. Info. Cir. Number 4.

Occurrence of Andalusite in Massachusetts, Co-op. Geo. Proj. Info. Cir.
Number 1.

Emery Deposits Near Chester, Mass., E. T. Apfel, Info. Cir. Number 5.
Graphite Deposits Near Sturbridge, Mass., Co-op. Geo. Proj. Info. Cir.

Number 6.
Mica Deposits in the Chester-Blandford State Forest, Info. Cir. Number 2.
Spodumene Deposits in the Leominster-Sterling Area, Mass., M. P. Billings

& C. W. Wolfe, Info. Cir. Number 3.
Administrative Report on Progress and Status for Year Ending June 30,

1956, Co-op. Geo. Program.
Geologic Survey Program for 1957.
Status of Topographical and Geologic Mapping in New England and

New York, Release March seventeenth, nineteen hundred and fifty-five.
Gravel and Sand Resources of New England and New York, Release March

sixteenth, nineteen hundred and fifty-five.
Engineering Aspects of the Massachusetts Co-operative Geologic Pro-

gram.

Selected Bibliography of Reports and Maps relating to Geology of
Massachusetts, Co-op. Geo. Program.

Uranium in Pegmatites, Lincoln R. Page.
Geology of the Charlemont-Heath Area, Alonzo W. Quinn, Co-op. Geo.

Proj.
Cheshire Glass Sand Deposits, Newton E. Chute, U. S. Geo. Survey.
Investigation of Anson Betts Manganese Mine, Hampshire County, Mass.,

1949, McHenry Mosier and M. L. Thomas, U. S. Department of Interior.
Geology in Shoreline Engineering and its Application to Massachusetts

Beach Problems, L. W. Currier, U. S. Geo. Survey.
Topography and General Geology of the New England-New York Region,

L. W. Currier.
Map showing Status of Geologic Mapping and Investigations in Massa-

chusetts and Rhode Island, July twenty-fifth, nineteen hundred and fifty-
six.

Geologic Index Map, Massachusetts, Rhode Island, Connecticut.
Bibliography of Massachusetts Minerals 1796-1948 (1950), Warren I

Johansson, University of Massachusetts.

Appendix B.

LIST OF REPORTS REVIEWED.
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iSACHUSETTS, A Survey of the Literature,
iachusetts Development and Industrial

Report on Mineral Resources of Ma
Irving B. Crosby, Geologist, Mas
Commission.

of Massachusetts, Donald H. JohnsonReconnaissance of Radioactive Rock;
U. S. Geo. Survey TEI-69.

Report of Subcommittee on Metallic Minerals, to Advisory Committee on
Mineral Resources to the Massachusetts Industrial Commission.

The Resources of the New England-New York Region, Part Two,
Chapter XXXIX, Special Subjects Regional, Yols. 2 and 3, New England-
New York Inter-Agency Committee. i

Minerals for Atomic Energy, Second Edition, Robert D. Nininger.
Geology, Richard M. Field.
The Uranium Prospector’s Guide, Thomas J. Ballard and Quentin E. Conklin,

Notes for the Uranium Prospector in New York State, 1956, John James
Prucha, University of the State of New York.


