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€&e Commontoealt!) of

Room 313, State H ouse, B oston, December 15, 1924.

To the General Court of Massachusetts.
In compliance with Resolve 37, Acts of 1924:
That the special commission on the necessaries of life be authorized and directed to gather 

all available information relative to the anthracite deposits of southeastern Massachusetts 
and of Rhode Island, and to consider whether further testing of that part of the territory 
which lies within the commonwealth by borings or otherwise is advisable, and if so how 
much testing should be undertaken and what expenditures would be required, and to report 
its findings and recommendations, with drafts of legislation necessary to carry the same 
into effect, to the general court by filing the same with the clerk of the house of representa
tives, and a copy thereof with the budget commissioner, not later than the fifteenth day of 
December of the current year.

the Special Commission on the Necessaries of Life respectfully submits the ac
companying report.

E. C. HULTMAN, Chairman, 
CHARLES H. ADAMS, 
WILLIAM A. KNEELAND,

Commissioners.

BERNARD P. SCANLAN,
Secretary.





SPECIAL REPORT OF THE SPECIAL COMMISSION ON THE 
NECESSARIES OF LIFE RELATIVE TO ANTHRACITE DE
POSITS IN MASSACHUSETTS AND RHODE ISLAND.

SCOPE OF STUDY.

This Commission gathered and considered all available information relative to 
the coal deposits located in the southeastern section of Massachusetts. No ap
propriation was made by the Legislature for this, special investigation, which was 
made in conjunction with the regular work of the Commission.

In'view of the old and meagre reports regarding that part of these, deposits 
lying in Massachusetts, the Commission concluded early in its investigation that 
expert advice was necessary upon this technical subject. Iii addition to informa
tion contained in printed reports and received from individuals, the Commission 
was fortunate in securing the services of four geologists1 residents of Massachu
setts; namely, Jay B. Woodworth of Harvard University, Professor Alfred C. 
Lane of Tufts College, Mr. C. L. Whittle, Mining Geologist, and through Professor 
Waldemar Lindgren of the Massachusetts Institute of Technology, his assistant, 
Professor W. F. Jones. In the reports of these authorities the general geological 
features and quality of the known deposits are discussed together with comments 
and opinions in regard to this coal. In view of the pre-eminent positions occupied 
by these gentlemen in their profession their reports are included in full in Part I.

Industry needs power and the householder needs heat. The fuel problem is 
an extremely important one that both directly and indirectly affects all people of 
the Commonwealth. Not only is the present cost of fuel an enormous additional 
taxation on our industries and resident, but a .serious menace to our future welfare 
is contained in the fact that those States having fuel deposits may follow-the 
example of Pennsylvania in taxing anthracite, and of Maine in placing an embargo 
on the export of power generated from the rivers of that State.

The Commission, in arriving at its conclusions, has carefully considered various 
reports on the need of cheap power in Massachusetts and modern methods of 
utlizing fuel as having an important bearing on the possible value of these coal 
deposits within our borders.

1 A brief summary of the qualifications of the experts employed by the Commission in connection with
this investigation is submitted:

Jay B. Woodworth, B.S. in Geology (Lawrence Scientific School).
Associate Professor of Geology, Harvard University.
Geologist, U. S. Geological Survey (Coastal Plains Division).
Chairman of the Department of Geology and Geography at Harvard; ex-member of the Administrative 

Board of Harvard College.
Chairman of the Section of Seismology, American Geoohysical Union (U. S. Research Council), 1924- 

1926.
Member of the New York Geological Survey, 1900-1903.
Student and Teacher of Geology at Agassiz Museum, Harvard College, and Chief Assistant to the late 

Professor Shaler of Harvard University for some twenty years.
Member of various scientific societies.

Alfred C. Lane, Ph.D., Sc.D., of Tufts College.
Professor of Geology and Mineralogy, Tufts College.
Formerly State Geologist of Michigan preparing reports on coal deposits of that State and also for the 

U. S. Geolo/ical Survey.
Member of Committee on Mining Geology in the American Institute of Mining and Metallurgical Engi

neers and member of other scientific societies.
Charles L. Whittle, Mining Geologist, Boston.

From 1887 to 1892 Field Member of the U. S. Geological Survey stationed in Massachusetts and in other 
parts of New England.

Since le>S2 Mining Geologist with headquarters in Boston.
Member of various scientific societies.

William F. Jones, Assistant Professor of Structural Geology at the Massachusetts Institute of Technology.
In charge of courses in General and Field Geology, and specializing in Structural Geology and Geology 

of Coal and Petroleum.
Member of various scientific societies.
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Part I.

REPORTS OF GEOLOGISTS.
REPORT BY JAY B. WOODWORTH, ASSOCIATE PROFESSOR OF 

GEOLOGY AT HARVARD COLLEGE AND GEOLOGIST, UNITED 
STATES GEOLOGICAL SURVEY, RELATIVE TO THE GEOLOGIC 
CAL STRUCTURE OF THE NARRAGANSETT COAL FIELD IN 
MASSACHUSETTS.

The larger features of the geological structure of the Narragansett Coal-field 
lying within the states of Massachusetts and Rhode Island, were described for 
the first time in a report by Professor N. S. Shaler, and his two assistants, J. B. 
Woodworth and A. F. Foerste, in Monograph XXXIII, 1899, as a result of an 
investigation of that field carried out by the U. S. Geological Survey. It was 
the writer’s task in that investigation to examine and report on the area in the 
state of Massachusetts. Both during the field work of that examination and 
since, the writer had opportunities of examining the structure of the field in Rhode 
Island and of revisiting many localities in Rhode Island and Massachusetts. In 
the quarter of a century which has elapsed since that report was written and 
published, some new facts have come to the attention of the writer causing him 
to come to some different conclusions from those expressed in the monograph 
mentioned, and in some respects to understand the underground structure of the 
coal-bearing horizons better than was the case in 1899. A reader of the report 
of 1899, will observe that it was non-committal on the position, number, and 
extent of the coal bearing horizons in that field. The report is rather a record 
of known exposures of workable beds of the so-called Rhode Island coal than an 
exposition of any statement as to where the outcrops of these deposits may be 
looked for through the field. This lack of theoretical guidance to the prospector 
was purposeful on the writer’s part as he did not deem it wise then to encourage 
wasteful attempts on the part of land owners to dig for the little known coal 
deposits that chance borings had discovered in widely separated parts of the 
fields and that at a time when the kind of known coal in the field was not likely 
to find a market in preference to coals imported into Rhode Island and Massa
chusetts from other fields.

The improvements introduced in making available for use coals inferior to 
those of Pennsylvania and the present demand for more complete and full knowl
edge of the nature and quantity of these local coals warrants the statement of 
even hypothetical views of those familiar with the surface aspects of the Nar
ragansett coal field which may serve as a guide to the probable distribution of 
the areas in which the coal-bearing rocks may be searched by borings .within 
workable depths from the surface, and in that light the following discussion of 
the geological structure should be viewed by any one reading this report.

The area about North Attleborough, extending into Plainfield, in which beds of 
coal have been opened and worked on a small scale, is different in structure from 
the main field in Massachusetts lying south and east. In this small tract in the 
northwest corner of the field, the rocks are too much broken and disturbed to 
make an account of the structure worth while at this time. The writer is inclined 
to discourage any attempt to win coals from this field on a commercial scale inas
much as the history of the openings in North Attleborough do not warrant exploring 
the field by means of deep borings. I t is otherwise in the far larger area of more 
regular structure on the south and east, where the structure is simpler and in part 
fairly well known or predictable from the surface exposures of the rocks of the 
basin.

In the region from Ide’s Hill (west of the city of Attleboro) and thence south-' 
eastward toward Fall River the geological structure in its larger features are 
better shown than anywhere else in the Narragansett basin, for here three large 
synclines, or downfolds, exhibit the highest beds in the basin, affording two 
measures of the great thickness, round 12,000 feet, of beds, conglomerate, sand-
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stones, shale (now chiefly slate), and probably concealed coal-beds, which make 
up the entire series of strata, whose base is found resting on the granite at Fall 
River.

The central areas of these synclines expose an uppermost formation of con
glomerate with interbedded sandstone amounting to some 1,200 feet of strata 
beneath which the entire series extends with a depth round 12,000 feet from the 
upmost bed in the axis of the synclines to the underlying granitic floor. As it 
will be shown later in this report, the coal beds of workable thickness probably 
are to be found round 3,000 feet or less from the base, it is presumed that workable 
beds of coal would not be encountered by the drill within depths now profitably 
worked, drilling in these three small tracts cannot be advised.

The largest of these tracts extends from west of Taunton into Seekonk, in the 
region of conglomerate ledges known as Rocky Woods. Between .this tract and 
Fall River, lies the Dighton syncline of upland with rocky surface, extending 
from the Taunton River at Dighton, southwestward into Rhode Island. The 
Ide’s Hill tract west by south from Attleboro city, is very much smaller than the 
other two.

Between these synclinal tracts lie upfolds or anticlines of the folded beds in 
the basin extending about parallel to the east by north trend of the synclines. 
Along the anticlinal axes the lowest beds of the basin rise nearest to the surface, 
and near these lines it is to be suspected that the coal-bearing horizon may be 
entered by the drill at workable depths from the surface, if coal-beds of workable 
thickness actually occur in those tracts. On the not yet thoroughly proved but 
reasonable presumption that coal beds of workable thickness will be found to 
occur at about the same level throughout the field in Rhode Island and Massachu
setts, the available evidence from the few mines in Rhode Island and the old 
workings at Mansfield in Massachusetts, leads me to suppose that about midway 
between the three sunclinal axes named the coal horizon of thickest beds may be 
penetrated by borings at depths less than a mile from the surface. The structure 
is such however that on the north side of the Dighton and on the south side of 
Attleboro or Ide’s Hill syncline, the beds are vertical or nearly vertical until one 
crosses the anticlinal axes on these respective sides of the outer synclines. South 
of the Dighton syncline the coal horizon dipping northwest under the synclinal 
axis should rise to the surface along a line about northeast and southwest not far 
from the northwest bank of the Taunton River opposite Fall River.

The coal beds mined at Mansfield, Mass., were discovered in digging a well. 
The beds appear to be northward dipping members of the south side of a syncline, 
whose northern flank is formed by the basal beds dipping southward off from the 
granite at Foxborough, Mass. The geological structure is very imperfectly exposed 
in that part of the field south of the basal beds seen along the northern granitic 
margin of the basin. Apparently borings north of Mansfield should encounter 
the coal horizon underlying the district in a synclinal basin, whose northern out
crop would be expected to lie south of the granite border at a somewhat variable 
distance round 2 to 3 miles dependent on off-sets due to boundary faults and a 
variable southward dip of the beds. (For record of a boring at Mansfield, see 
Monograph XXXIII, p. 190.)

The Mansfield syncline, whose southern flank has been shown to carry workable 
beds of coal is not traceable except in a most general manner eastward of the 
mines, but the structure would seem to extend east by north rather indefinitely 
into a broad shallow basin covering the northeastern part of the main basin.

The area of steep to vertically dipping beds about Norton Reservoir, round 2 
miles southeast of the West Mansfield mines, are not well understood, but the 
writer now supposes these steep dips with a northeast-southwest strike indicate 
the presence in the district of a belt of beds on the southeast side of a syncline 
and the passage of beds further southeast to an anticlinal fold north of the Taunton 
syncline. Boring in this tract of vertical strata would not probably prove instruc
tive to the prospector for coal, unless the drill happened to enter at once a vertical 
bed of workable coal.

East of the longitude of Taunton (the line of railroad from North Easton via



10 HOUSE — No. 1025. [Jan.

Taunton to the southern border of granite), I can give only!the most general and 
poorly supported evidence for the geological structure of the basin, because of the 
rarity of surface exposures of the bed rock. I believe that the synclinal structure 
probably extends from Dighton through lower and lower beds in the series to the 
region south of Middleborough and that southward of this line of axis toward 
the granite border the coal horizon may be found rising toward the surface. 
Another synclinal axis apparently extends through lower and lower beds east
ward from Taunton to the north side of the granitic tongue extending into the 
basin from the eastern border at Nemasket. This granitic protrusion into the 
basin along the eastern border appears to be on the' line of the anticlinal axis 
between the Dighton and Taunton synclinal axis. There are few or no outcrops 
in this eastern part of the field to guide the geologist in estimating the probable 
distance from .the granite border (or probable base of the coal-measures), the 
distance from the border at which an expectable coal-bearing horizon may be 
encountered in borings. I would advise putting a deep boring down west of 
Middleborough city rather than east of the centre in the expectation of entering 
the horizon within which coals have been found in the western part of the basin.

From Scotland, near Bridgewater, and eastward the structure appears to indi
cate a shallow syncline on the north as before mentioned. The field should be 
bored by the drill, but there is little or no critical evidence on the basis of which 
the geologist can say that one tract is more likely to overlie the coal-horizon than 
another. I t would probably be well to keep some two miles away from the granite 
border to avoid boring through the basal beds only and not entering the section 
high enough to get a record of beds of workable coal at an expectable level round 
2,500 to 3,000 feet above the granite base.

A word of caution should be stated here regarding putting too much dependence 
on the assumption that workable coal beds if found will occur some half a mile 
or more above the base. The assumption rests almost wholly on the occurrences 
in Rhode Island, and the basal beds in Massachusetts should be tested by the 
drill to demonstrate the truth or falsity of this assumption in Massachusetts. 
I t should be borne in mind also by the prospector that the above analysis of the 
structure of the basin is based on observed attitudes of the great resistant or com
petent beds of conglomerate and sandstone in outcrops, and that the weak and 
flexible shales, or now slates, which are apt to be thickest in the main coal-bearing 
beds are probably much more disturbed by local folds and dislocations than the 
competent beds, and that the drill in these flexible beds will reveal complicated 
structures which the heavy-bedded sandstones and conglomerates above and 
below them will not display. The border of the basin on the north exhibits a few 
faults trending from north by west to south by east, which may die out upward 
in the thick coal measure beds. None of these faults have been detected in the 
surface outcrops far from the granite border in which they arose, except a small 
dislocation cutting across the Ide’s Hill syncline west of Attleboro. So far as 
known this type of fault is a vertical plane, and the down-throw of the beds is 
not uniformly in one direction. The eastern border near Hanover Corners may 
be determined by a fault; but the exposures of rocks in that district are too few 
to warrant any definite conclusion as to the general nature of the eastern border 
southward past Plympton, beyond the occurrence of a small' tract of old lava 
(felsite) at North Plympton. (The area is shown too large on the geological! 
map in Monograph-XXXIII.) I t is presumably among the basal formations' 
of the coal series. Otherwise, dikes and flows of igneous rock so far as known in 
this Massachusetts area are limited to the region about North Attleborough, where 
they abound in an area of red rocks. Red sediments, sandstones aiid shales,' 
occur along the northern border in the basal beds, it is believed, below the main) 
coal horizon. Thin seams of coal and worthless carbonaceous layers seem to 
occur at almost any level in the entire series throughout some 10,000 thickness; 
of the beds, and therefore mean little or nothing to the observer of record brought 
up by the drill. ?!■

Minor beds of conglomerate also occur at numerous levels throughout the 
entire series from bottom to top of the 12,000 feet of sediments, but it remains
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to be shown by the drill records whether any one of these below the uppermost 
beds in the great synclines have a value as an index to a horizon traceable through 
the field. Their continuity or discontinuity is shrouded in the same mystery 
and under the same cover of drift deposits as the sought for beds of workable 
coal. The drill alone can inform the coal prospector and the theoretical geologist 
of the facts on which each alike must base their conclusions for the guidance of 
capital in exposing and developing the actual resources of the Narragansett coal 
field in Massachusetts outside of the only known workable beds of some extent 
at Mansfield.

A question of equal importance to that of the quantity of coal of commercial 
value in the Massachusetts extension of the Narragansett coal-field is that of the 
quality of any now unknown coal deposits which may be revealed by boring. 
The reputation of the coals of the basin has been chiefly founded on the most 
extensively used coals of the mines in what is now the state of Rhode Island at 
Portsmouth and near Cranston. These deposits of “ Rhode Island coal,” or 
so-called graphite, have long been known to local consumers of coal. Their con
tent of fixed carbon and percentage of ash is undesirably higher than in anthracite 
from the Pennsylvania and neighboring mines, as the following (old) analyses 
given by Taylor and some more recent analyses indicate:

i . II. III.

C a r b o n ...................................................................................................... 84.50 77.00 85.84
Water and volatile m a t t e r .................................................................. 10.00 7.00 10.50

5.80 16.00 5.66

I, II, III, 3 different beds at Portsmouth.

Mansfield, Mass., according to Dr. C. T. Jackson, 1840:

Carbon . . . ................................................................................................................ 87.40
Water, etc. . ..........................................................................................................................6.20
Ash . . . ............................................... ; .......................................................... . 6.40

Dr. A. B. Emmons, 1885, found these analyses for two beds in the old Hardon 
mine at Mansfield, Mass.:

90-Foot Bed. 850-Foot Bed.

Carbon . . . . . . . . . . . . 74.24 79.68
W a t e r ...................................................................................................... 1.02 3.03
Volatile m a t t e r .................................................................................... 3.76 6.22

20.97 11.02

99.99 100.00
S u lp h u r ....................................................................................................... .56 -
ri , . Carb.fuel ratio: v  , .....................................................................................Vol. matter 19.74 12.81

The older analyses appear to have been based on single specimens and do not 
represent a fair “sampling” of any one coal bed, and the “ round” figures of one 
analysis show that it was based on rough determinations. The Cranston coal 
beds are certainly much more “ graphitic” by reason of dynamic change in the 
rocks than is the case with the Mansfield beds and generally with the strata in 
the Massachusetts area. The variations in the several analyses of the coals se
lected by analysis show the need of a more extended series of determinations of
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the chemical and physical characters of the Massachusetts known coals at Mans
field; and any noteworthy beds encountered in future borings which may be 
made should be at once attentively studied in regard to their nature and a report 
on this matter made in accompaniment to the report of thickness, extent, etc. 
Each bed should be thoroughly sampled for this purpose.

The fact that the strata in Massachusetts are much less metamorphosed than 
those about the Cranston mines in western Rhode Island and that the coal at Mans
field exhibits more lustre and less appearance of crushing and approach to graphite 
is a point in favor of the probability that the coals which may be found in Massa
chusetts are of a slightly superior quality, not very unlike those of the Ports
mouth mines.

In this connection, the remarks by Professor Shaler on the quality of the coals 
of the basin, to be found in his report, Monograph XXXIII, pages 82-88, should 
be attentively read.

REPORT OF PROFESSOR ALFRED C. LANE, GEOLOGIST AND 
MINERALOGIST, TUFTS COLLEGE, ON PROSPECTIVE DEVELOP
MENT OF MASSACHUSETTS COAL DEPOSITS.

I am, at your request, sending this report to help you to fulfill the task placed 
on you by the Legislature in their resolve. References are given,(1-37) on separate 
sheet at the end and are referred to herein by number. For I understand that it 
is not your desire that I should pad my report by incorporating material already 
in print, available to and consulted by you, but rather from these references, and 
from my knowledge and acquaintance with the workers, some of whom have 
unpublished data which I trust you will be able to have made more accessible 
(Ref. 37), to aid you in giving your judgment, as the Legislature has asked you 
to do, as to “whether further testing of that part of the territory which lies within 
the Commonwealth by borings or otherwise is advisable, and if so how much 
testing should be undertaken and what expenditures would be required.”

I conceive that an affirmative answer to the former question depends first, on 
the value of coal if found; second, on the chance of finding it; and third, on the 
expenditure required, which will of course answer ‘the second question “how 
much testing should be undertaken.” If, for instance, there is an even chance of 
finding coal worth $300,000 at an expenditure of $100,000 good business would 
warrant spending $100,000 for a chance worth $150,000.

Now first then, as to the value of the coal when found. You will have noticed 
(Refs. 1, 5, 35) that the coal as developed in Rhode Island is much changed and 
shattered, in places where sheared turned almost unburnable graphite, and full 
of veins of asbestos or asbestos-like quartz, and also so shattered as to yield a 
very large amount of the smaller sizes. Therefore it commands a lower price 
relative to Pennsylvania anthracite. You realize and will find, however, by con
sulting the best mechanical engineers, that with modem machinery and practice, 
much can be used, especially if burned and turned into power near the mines, 
that would have been discarded a few years ago. The Sauconasset Coal Company 
(formerly Cranston) near Providence, has been selling, coal at $14.00 a ton de
livered. I paid $12.00 last time for pea coal. And assuming Chance's formula 
(Ref. 7, p. 136) that the Rhode Island coal has up to 28% of ash (Ref. 1, p. 32) 
and may have as low as 60% of the heating value of the best coal (although it will 
probably compare considerably better than that with the Pennsylvania coal now 
being shipped into Massachusetts, much of which has 14% of ash), we are con
servative in assuming that the gross selling value at the mine would be $7.20 per 
ton. (There can hardly be any reduction in this except as an effect of a general 
lowering of the price of coal to the .consumer in the state, which is of course one 
object of the legislation.) Deducting from this the cost of mining and a charge to 
cover the expense of development and investigation, in accordance With Chance’s 
formula (Ref. 24), of $3.70 and another 50ji. for freight to Boston, which would 
be a credit rather than a debit in supplying the local market, we have for the 
value of the coal $3.00. Multiplying by a yield per acre a foot thick of only 1,000
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tons (where 2,000 is a theoretical maximum for a coal of this weight, Lefax 11-362 
and Ref. 1) to allow for loss through crushing and pillars left in disturbed ground, 
and also for the fact that there are no reliable figures as to the percentage of various 
sizes and discounting by a factor .43 for c in Chance’s formula, which assumes 
that the coal will be obtained through the next 20 years and that the discount

rate is 10%, we have the value of a five foot seam = (.43) (1,000) 5 ($3.00) = $6,460 
per acre or $412,500 per square mile of five foot coal.

One thing I need not emphasize to you, — the fact that past unfavorable esti
mates and tests do not suffice as a basis for an unfavorable judgment on the coal
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at the present time, for although costs of mining have gone up the cost of coal 
has gone up more than proportionally. In particular the present tendency to 
use a high ash coal is favorabe to the development of local supplies which do 
not have to pay freight rates on worse than worthless ash.

I t is clear from the work done (see map which I enclose, that furnished by 
Ashley, Ref. 1), that the Rhode Island coal field extends into Massachusetts. 
Borings and mining (Ref. 32, 20, 1) show that it contains coal and that the car
boniferous1 rock of Bristol, Plymouth, and Norfolk Counties covers 980 square 
miles. Leaving outside of our consideration for the moment the Cape Cod area 
of roughly 570 square miles with 179 square miles of outlying islands which is 
probably underlain in part by carboniferous rocks at an unknown depth, but 
which may not have been in the mind of the legislature and where the expense of 
testing for favorable results will be relatively greater, let us consider first the 
advisability of testing the extension of the Rhode Island coal field.

I consider that the chances that somewhere in these 980 miles there is the equiv
alent of one mile of coal of the value described is extremely good — better than 
4 to 1, worth therefore over $330,000. Moreover you will notice that since much 
of the basin seems to be covered with superficial deposit, large areas are not really 
known especially toward the east end, and that there is a general agreement by 
Lahee (Ref. 20, p. 468) and Woodworth (Ref. 32, map on p. 120) that the greatest 
metamorphism and disturbance is to the South and West. There is therefore a 
good chance that there is less disturbance and a better quality of coal to the 
North and East — that is in Massachusetts. And a careful study of the present 
reports would I think indicate that some parts of this area of 980 square miles 
are much more favorable for testing than others. These perhaps had better not 
be more definitely designated in this report nor until the question of payment for 
the exploratory work from the profits arising therefrom, if any (a question I will 
touch upon later), have been more definitely decided. If the chances are as has 
been said, however, it would pay to go ahead and make explorations in every 
square mile, provided the average cost of such exploration was not over (.$330,000) u- 
(980), that is, $336, to test the presence of the desired coal. Especially promising 
districts would warrant more per square, mile. It must not be supposed that 
there is any especial significance to be attributed to the figure 5 except that this 
thickness can be mined about as cheaply as any, and the cost runs up rapidly 
with decreasing thickness until at somewhere about two feet the coal will not 
pay to mine. Brown (Ref. 5) suggests that there are relatively large areas two 
to three feet thick, the profit of which is quite doubtful, though their exploitation 
even without profit to the individual, might be worth while to the State'as a 
regulator of prices and a source of supply in emergency. It is not to these areas' 
that I am looking in the above estimate — there is doubtless more than a square 
mile of such areas. Experience (Ref. 1, p. 11 and Ref. 5) seems to show that there 
are small areas over 5 feet thick, and it is these that I have in mind.

In view of work already done it is not probable that important additional in
formation can be obtained by conventional superficial geological examination. 
Some help might be obtained by a careful study of the boulder clay with due; 
regard to the direction of ice transportation which Prof. J. B. Woodworth has.- 
worked out. The coal fragments which are lighter could be washed out;: and it 
has been shown that about two-thirds of these boulder clay deposits come from 
within five miles. It should thus be possible to obtain a clew to the places where 
the most coal lay just underneath the superficial deposits. Similar investigations 
have been made in New Hampshire by Prof. Goldthwaite of Dartmouth in his 
studies on road metals. Such work should be done before any drilling or boring 
was done, and the results used in planning that drilling. In all probability $500 
would be ample to show whether this method would yield enough information to 
pay for itself, and $1,600 would probably be all that would be worth spending in 
this way.

Trenching might be used where the drift was thin and beds highly inclined, but 
in such places the coal also would be most shattered and I should not recommend
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beginning there. Drilling for coal should begin where the strata are not too much 
inclined. This is advisable hot only because there they are less likely to be highly 
disturbed and changed, but also because, while it is easy with a diamond drill to 
put in an inclined hole, it is more expensive to put it in at a very flat angle, es
pecially if there is a heavy overburden; and also because if exploration finds 
workable coal a greater amount is likely to be at workable depth. The cost of 
diamond drilling will be not less than $3.00 a foot for 1,000 ft. holes. And in view 
of the fact that not only does the cost of drilling go up so that it is $12.00 a foot 
for 4,000 foot holes, but also that deep mining for coal will be much more ex
pensive, I should not at first plan for hole over 1,000 feet in depth. If thereby 
we could be sure to find $300,000 of coal only in the basin we can see that it would 
pay to put 100 1,000 ft. holes at $3.00 a foot. In order to make the most of these 
holes however, their location, depth, and the results from the work should be 
studied by a competent geologist who can be supplied by the drilling contractor, 
but will be paid for as much as though he were state geologist, and the records 
should be kept as a permanent addition to the information regarding the geological 
structure of the state. It must not be forgotten that there are other possibilities 
besides coal — phosphates, bentonite or other things which if not more valuable 
now may be so later.

Moreover, while a general plan should be in mind from the beginning, informa
tion is often obtained from one hole which can be used in placing the next. If, 
for instance, the first hole is vertical, the dip of the beds can be determined, and 
the second hole so placed as to be at right angles to them, and give more informa
tion per foot. Or if a hole strikes at once a promising seam it will probably be 
worth while to make another hole from the same stand at a different angle. By 
making haste slowly the more information per dollar can be obtained.

An important question arises in this connection as to how this drilling should 
be paid for. I t does not seem fit that the state should bear all the expense and all 
the profit go to private parties. On the other hand for a private party to under
take the work with only a small amount of land is not practical because in case 
of success most of the value would go to the owners of other land, and the chances 
of striking valuable deposits in any one hole are very small. It would therefore 
seem wise that the state should do the drilling, because the results if successful 
will be an increase of value over a wide area and a general benefit to the state. 
But in that case it is only fair that the state should be reimbursed. This may be 
done in one of several ways: —

First, provision may be made for a tax on coal or other mineral produced, like 
that which the State of Pennsylvania imposes upon anthracite which shall in. 
part reimburse the state for its expenditures, and the excess be used to further 
investigate the resources of the state. Second, the state might acquire universal 
mineral rights, giving to the land owners certain royalties, say Sfi a ton, by eminent 
domain or purchase. It might then lease the right to operate such tracts at a- 
higher royalty, under such conditions as will be for the general welfare of the 
state, and at the same time reimburse it for the expenses incurred. (The State 
of Minnesota has leased the mining of such iron ore land.) Third, if the Henry 
George system of taxation of land values were adopted the repayment would; 
automatically take care of itself.

You will have noticed that there is a divergence of opinion between the geolo
gists (Ref. 5, 6, 20, 21, 23, 32), as to the extent to which the coal measures are 
invaded by granites. I understand, however, that since the publication of his 
paper Mr. Loughlin has changed his views. Which view is correct makes a dif
ference not only in what we may expect as to the metamorphosis by granites, but 
also in their ideas of the stratigraphy. For instance according to one view the 
standstones of the Norfolk County Basin, just south of the Blue Hills, are at the. 
top of the series and coal might be found below. By the other view there is no. 
prospect of coal in that basin. Some work upon which I am now engaged may- 
settle the question. But it will be wise to assume the most unfavorable view in 
any preliminary work, and there is no doubt that a good geologist like Wood-
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worth can discard, from the 980 miles of coal basin, and 12,000 feet of coal measure, 
a large proportion as less favorable for coal than certain other parts. In so doing 
he will of course increase the chances of finding coal in the remainder. As I said 
before, I do not think it wise until arrangements with landowners have been 
made, to define closely the best places for testing.

After a preliminary examination of the drift to see if the amount of coal in the 
drift will be of any use as a guide, it seems to me the next step should be diamond 
drilling. The cost of drilling increases with the depth of the holes, but on the 
other hand there are certain initial expenses in moving to the site and drilling 
through surface deposits, and there may be a loss in lapping holes. I append a 
copy of a blank from E. J. Longyear which shows the information necessary in 
order that a drilling company may give the closest estimate of the cost. In a 
preliminary estimate I should say that probably holes from 300 to 1,000 feet deep 
would be desirable, and that a cost of $10.00 a foot had better be assumed, though 
no doubt drillers like B. F. Smith and Co., would do a large enough job at $7.50 
a foot. And my judgment is that in case of a large amount of systematic drilling 
this figure could be cut in half. .

There are some 12,000 feet of coal measure (Ref. Woodworth 32, p. 209). Allow
ing for the thickness of superficial deposits, for a certain amount of lapping to 
correlate from one hole to another and be sure not to miss anything, and for the 
fact that some holes are not at right angles to the bed, I think there would be 
needed some twenty 1,000 foot holes to cover this section. For while there might 
be parts of this section that could safely be eliminated, there are many parts that 
should be tested at more than one place. The first money spent should if wisely 
directed have a more than proportionate chance of striking coal. This would 
mean $200,000. Add 10% for supervision and geological study, $20,000. Add 
for preliminary tests by washing drift, $1,600. I t seems to me that in time this 
much, $221,600, could be wisely spent.

The most economical and permanent way to conduct the work it seems to me 
would be to have one of the Commissioners of Public Works a trained geologist 
and to have the work done under him. The Commission of Public Works needs 
geological guidance in the work of shore protection, in finding and testing road 
metals, and in other activities. I was informed by one of the men on the Geologi
cal Survey of Wisconsin, which has charge of the road building in that state, that 
their preliminary geological investigations had saved 505 a ton on the cost of road 
metal — a value greater than the royalty value of the iron ore of the state. If 
this member of the Commission of Public Works were especially entitled State 
Geologist he would then have a status which would be of use in co-operating with 
the United States Bureaus, and especially in making the reports of Laforge and 
Woodworth, the work of which has been done, available to the public.

Finally I wish to call attention to the Cape Cod region and the adjacent islands. 
This region covers 573 square miles on Cape Cod and the islands about 179 square 
miles additional. Under the glacial deposits of this region there is supposed to 
come more or less of the coastal plain deposits, which are likely to contain some 
lignite and possibly phosphates, oil and gas. Underneath these coastal plain de
posits, and probably in some cases directly beneath the glacial deposits, come 
older rocks. Aside from a rumor that a hole 500 feet deep in Provincetown struck 
granite, nothing is'known as to the depth to or through these beds. I t is quite 
possible that they lie too deep to be of value; but the Coast and Geodetic Survey, 
either with their present instruments or with the Eotvos Torsion Balance, could 
at a cost of $200 or $300 a station, get an estimate of the depth and thickness of 
the superficial rocks of relatively light specific gravity. Some fragments of car
boniferous rocks in drift have suggested that it will be found not far down, and I 
think that $1,000 or $1,500 to test the possibilities in this direction would not be 
unjustifiably expended.
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Copt op Blank from E. J. Longyear 
Exploring Engineers,

710-722 Security Building, Minneapolis, Minn.

INFORMATION SHEET 
Contract D rilling

When inquiring about the cost of Diamond Core Drilling kindly inform us as follows: —

Definite location of work.
Name of nearest railroad and distance from property.
Distance and character of nearest accommodations for crew.
Are teams available and at what price per day?
Is fuel available at prospect?
What kind and at what price.
What mineral is to be prospected for? > , , , , . .

(If underground, state depth and available working space and whether there is sufficient 
power available at location of drill.)

(For efficient service underground we should have 90 pounds of air at the drill.)
If electric current is used, please state whether alternating or direct, and voltage, phase 

and number of cycles.
Are holes to be vertical or angle?
If angle state degree of angle from the horizontal.
Character and probable depth of overburden.
Character and kind of rock to  be drilled.
Is formation solid or broken?
Probable number of holes.
Greatest depth in any one hole.
Size of core desired.
Minimum amount of footage you guarantee.
Distance and nature of nearest water supply.
When do you wish work begun?
Will you have superintendent or representative at the location?
Do you-tfish a geological report? , ... , , . . .  . . .  , .... . „
Do you wish our geologists to select location for drill holes and direct the drilling?
Do you wish us to be responsible for proper classification of materials, or only drillman’s 

report?
Do you wish us to do any assaying? ,
Do you wish us to make final report on property based upon drilling?
Do you wish us to do the surveying of the property?
Parties responsible for work?

N0TE _We can combine the exploring, engineering, geology and assaying in one report
if so desired, or the drilling can be done independently of any of the other departments. 

Remarks :
(This does not imply any preference for this concern over the Sullivan Machinery Com

pany of 122 South Michigan Avenue, Chicago, or B. F. Smith and Company of 79 Milk 
Street, Boston, or other first class contractors.)
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REPORT BY CHARLES L. WHITTLE, MINING GEOLOGIST, OF 
ANALYSES AND TESTS OF MASSACHUSETTS AND RHODE 
ISLAND COALS. .

In accordance with your request that all reliable analyses of the coal of south
eastern Massachusetts be assembled, I have canvassed that portion of the litera
ture dealing in a dependable way with coal and kindred subjects and beg to submit 
below practically all analyses of Massachusetts coals which have been investi
gated in this manner. The paucity of analyses and tests of the coal is due to the 
fact that very little coal mining has been done in this State with the result that 
very few analyses have been made.
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As the value of the coal analyses, for the purpose in hand, does not depend on 
whether or not the coal beds analyzed happen to occur north or south of an arbi
trary line separating Massachusetts from Rhode Island, I have included a number 
of analyses and tests of coals from the latter state since the coal measures of Rhode 
Island extend into and make up the coal measures of Massachusetts as well.

As I have just intimated, the assembling of all available data regarding the 
qualities of Massachusetts coals would be most imcomplete were cognizance not 
to be taken of the much greater information obtainable from the many analyses 
made of the various coal occurring nearby, i.e., in the neighboring state of Rhode 
Island. Furthermore, any consideration of the analyses available, whether from 
Massachusetts or Rhode Island, would be misleading unless those interpreting 
them are familiar with the geological history of this coal field and all that this 
implies. The following analyses and all data relating to hygroscopic character, 
steaming tests, uses in metallurgy, briquetting tests, water and producer gas 
tests, etc., should be studied from two aspects of the matter in hand, namely, 
first, with a view of estimating as fully as possible the qualities possessed by these 
same coal beds as they originally existed prior to the extensive geological, miner- 
alogical, physical and chemical changes through which they have passed, at least 
on the western and eastern borders of the field in the State of Rhode Island where 
most of the coal mining to date has taken place. Such a restoration of-the ancient 
character of these coals may properly be used as a basis for a reasonable expecta
tion that under geological conditions much more favorable for the preservation 
of these coal beds as originally formed, merchantable coals may reasonably be 
looked for.

Secondly, it may be assumed that all the coals at present known in the coal in 
the coal basin, or likely to be discovered in the future, are of an average character 
represented fairly accurately by the analyses and tests which have been made, 
the results of which are in part incorporated in the literature on the subject. 
From this point of view the investigation already made may well serve as a start
ing point for a systematic and exhaustive study of all phases of the subject, to 
the end that a commercially profitable way be worked out to utilize the vast 
horsepower believed to be lying dormant in the coal beds of southeastern Massa
chusetts and thus made available for the citizens of this state.

I t should be stated, however, that only such analyses appear here as have the 
earmarks of having been properly made by competent analysts from samples or 
lots representatively taken by those trained in this line of work. Some complete 
analyses and partial ones have nevertheless been omitted where such are es
sentially duplicates of any .contained herein.

As accurately as possible the analyses and tests following have been arranged 
chronologically by states:

M assachusetts A nalyses and T e st s . 

( 1 )
Partial Analyses of Mansfield, Mass., Cools.1

Carbon. Peroxide of Iron 
and Alumina.

Specimen No. 1 .................................................................................... 98.00 2.00
Specimen No. 2 .................................................................................... 96.00 4.00

Residuum. Water.
1st Specimen No. 3 . . . ........................................................ 94.00 6.00
2d Specimen No. 4 .................................................................................... 88.80 5.60 5.60

Specific gravity, 1.70.

1 “Final Report on the Geology of Massachusetts,” by Edward Hitchcock, p. 130, 1841. Specimens No. 1 
and 2 were analyzed by Dr. C. T. Jackson in 1835 and specimens Nos. 3 and 4 were analyzed by Hitchcock,
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Analysis of a Coal Bed occurring in Foxborough, Mass. 1
Carbon .
Water
Earths, oxides, etc 
Specific gravity

77.00 percent 
5.00 per cent

18.00 per cent 
1 .8 6 -

1 Op. cit. p. 134.

Analysis of Anthracite from Wrentham, Mass.1
C a r b o n ................................................ I .......................................................SO.40 per cent
\yate r ........................................................................................................................ 6.60 per cent
Earths, oxides, e t c . .............................................................................................  43.00 per cent

1 Op. cit. p. 135. Specimen mineralized with iron pyrite. It is not known whether these three tests were 
made on coal from one bed or from more than one.

(2)
Specific Gravity and Ash Tests of Mansfield, Mass., Coal. 1

Specific Gravity. Ash.

Skinner mine coal 
Hardon mine coal 
Hardon mine coal

1.69
1.71
1.71

6.40
2.00
4.00

1 Bulletin 615, U. S. Geol. Survey, by George H. Ashley, p. 22, quoted from “ Report on the Geologic and 
Agricultural Survey of the State of Rhode Island,” by C. T. Jackson, Providence, R. I., 1840.

(3)
Ahalyses of Coal from Mansfield, Mass. 1

Water and 
Volatile Matter.. Fixed Carbon. Ash.

Skinner mine . . 6.20 87.40 6.40
Hardon mine . . . . . . . . . 6.00 92.00 2.00
Hardon mine . . . . . . . . . 6.00 90.00 4.00

1 “Rhode Island Coal,” by Geo. H. Ashley Bulletin U. S. Geol. Survey, No. 615, p. 29, 1915, cited from 
“ Report on the Geologic and Agricultural Survey of Rhode Island,” by C. T. Jackson, Providence, R. I., 
1840.

(4)
Analyses of West Mansfield, Mass., Coal1 {Old Hardon Mine).

I. II.

W a t e r ...................................................................................................... 1.02 3.08
Volatile c o m b u s t i b l e ........................................................................... 3.76 6.22
C a r b o n ................................................................. ......... 74.24 79.68

20.97 11.02

S u lp h u r ...................................................................................................... 0.56 _ •

Fuel Ratio ? a? OI\  ................................................................. 19.74 12.81
Vol. Comb.

1 “ Notes on R. I. and Mass. Coals,” by Dr. A. B. Emmons. Trans. Amer. Inst, of Mining Engineers, 
Vol. XIII, p. 515. The coal analyzed is assumed to have come from the same bed as cut by the diamond 
drill, No. I  at 90' from the surface and No. II at 850' from the surface.
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R hode I sland A nalyses and T e st s .
Analyses of Coal from the Portsmouth Mine. 1

A naly ses. I. II. III. IV. V. VI. VII. VIII. IX.

Water 5.12 0.52 3.18 2.25 7.62 7.96 8.76 10.27 10.47
Volatile combustible 6.49 6.31 4.43 6.46 5.42 4.95 7.23 5.99 5.83
Carbon . 71.04 76.23 75.97 79.59 74.40 76.22 70.24 67.50 66.95
Ash . . . . 17.35 16.94 16.42 11.70 12.56 10.87 13.77 16.24 17.05

100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 (Sic)

Sulphur 0.216 0.224 0.258 0.642 0.28 _ _
Ash . . . . Re d Re d Re d Re d - Re d Re d - -

Fuel Ratio Carbon 
Vol. Comb.

10.94 12.08 17.14 12.32 13.72 15.39 9.71 11.26 11.48

1 “ Notes on Rhode Island and Massachusetts Coals,” by Dr. Arthur B. Emmons. Transactions Ameri
can Institute of Mining Engineers, Yol. XIII, p. 511, 1884-5. Analyses made of coal from near the surface 
to a_depth of 370 feet. Samples VIII and IX  were of several tons each. Samples I, II, III and IV were made 
during a period of low humidity and Nos. VI, VII and VIII during a period of high humidity, showing the 
hygroscopic character of these coals. Beds of coal varied in thickness from 2 feet 7 inches to 6 feet.

Analyses of Coal from Cranston, Rhode Island, by F. A. Gooch. 1
Per Cent.

W a t e r ........................................................................................................................................ 0.24
Volatile matter . . . . . . . . . . . . . .  4.49
Fixed c a r b o n .....................................................................................................................82.20
A s h ....................................................................................................................................... 13.07

T o t a l ............................................................................................................................. 100.00
S u l p h u r .........................................................................................................................  . - 0 . 3 4

1 “ Geology of the Narragansett Basin,” Monograph X X X III, p. 161, cited from Bulletin No. 9 U. S. 
Geol. Survey, 1884, p. 18.

Chemical Analysis of Rhode Island Coal figured as a Car Sample. 1
M o i s t u r e .......................................................................................................................................... 2.40
Volatile matter ......................................................................................................................... . 4 . 9 2
Fixed c a r b o n ............................................................................................................................... 73.61
A s h ..................................................................................................................................................19.06
S u l p h u r ............................................................................................................................................. .07
Calorific value as received, c a l o r i e s ...........................................................................................6,100
British thermal u n i t s ................................................................................................................ - 10,996

1 Air dried (2% loss). Sample of anthracite graphitic coal from Cranston, R. I. Sample was mined from 
surface workings and is classed as run-of-mine product and was used at the U. S. Fuel-Testing plant at St. 
Louis, Mo., J. A. Holmes in charge, see Bulletin U. S. Geol. Survey, No. 332, pp. 223 to 228, 1908.

Chemical Analyses of Rhode Island Coal, Carload Lots.

H 20 Volatile
Matter.

, Fixed 
Carbon. Ash. Sulphur. Calories. B. T. U.

1 1 3 i ..................................... 2.41 4.92 73.61 19.06 0.07 6,109 10,996
1902 ............................................... 3.70 2.11 71.45 9.9. 74 0.06 _ -
1912 ............................................... 4.80 2.50 69.90 22.80 0.10 _ -  ■
1943 ............................................... 11.50 3.41 63.59 31.50 0.59 - -  ?"

1 Cranston Mine, see Bureau of Mines Bulletins No. 13, p. 223 and No. 18, p. 275.
2 Budlong Mine, Cranston, see Bureau of Mines Bulletin No. 18, p. 352.
3 Portsmouth Mine, see Bureau of Mines Bulletin No. 18, p. 352.
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Analyses and Calorific Tests of Rhode Island Coal made from Mine Samples, in
Part.1

Newport County.

Laboratory
No. HsO Volatile

Matter.
Fixed

Carbon. Ash. Sulphur. Calories.
British

Thermal
Units.

9328 . 16.80 2.30 64.43 16.47 0.59 5,128 9,230
9329 . 13.26 2.56 65.30 18.88 0:30 5,174 9,313
9330 . 23.68 3.01 42.54 30.77 0.30 3,320 5,976
9331 . 22.92 2.78 58.37 15.93 0.10 4,738 8,528
9335 . 15.90 2.50 49.80 31.80 0.12 4,055 7,300
9336 . 16.60 3.50 46.00 33.90 0.15 3,635 6,545
9337 . 14.10 4.00 61.90 20.00 0.09 4,945 8,895
9338 . 13.90 2.50 63.20 20.40 1.34 5,025 9,040

Providence County, Cranston M ine.

7769 . 9.71 2.60 61.98 25.71 0.07 4,901 8,822
7770 . 4.51 3.46 59.67 32.36 0.12 4,673 8,411
7771 . 4.54 3.01 78.69 13.76 0.83 6,165 11,007
7772 . 7.30 1.69 73.09 17.92 0.11 5,758 10,364

1 Bureau of Mines, Bulletin No. 22, pt. 1, pp. 184, 185, 1913.

Analyses and Tests of Cranston, Rhode Island Coal. 1

No.

AS RECEIVED.
British

Thermal
Units.

Volatile
Matter.

. D ry C oal.

Sulphur.
British

Thermal
Units.Size. Moisture. Fixed

Carbon. Ash.

I. Run of Mine 4.00 9,020 3.50 67.60 28.90 0.03 9,390
II. Culm . 2.00 9,690 3.50 69.50 27.00 0.03 9,890
III. Buckwheat 2.10 9,500 4.00 68.00 28.00 0.04 9,700
IV. Pea . . ' . 2.10 9,240 3.30 67.00 29.70 0.06 9,430
V. Range 1.60 9,650 3.20 70.00 26.80 0.05 9,800
VI. Furnace 1.50 9,520 3.40 67.70 28.90 0.03 9,670

1 These six analyses and tests were sent me by Mr. Wj L. Scanlan, Mining Engineer, on Dec. 31st, 1923. 
Mr. Scanlan was engineer and mine manager for the coal company operating the old Cranston Mine. As a 
check on these analyses, which Mr. Scanlan stated in his letter were made by the U. S. Bureau of Mines (but 
not published), I wrote the Bureau for further particulars, sending it  the analyses as reported. To this the 
Bureau wrote me under date of Oct. 21, 1924, and I can do no better than to give here the Bureau’s entire 
letter as follows: —

C o p y

DEPARTM ENT OF THE INTERIOR  
B u r e a u  of  Min e s

Washin g to n , October 22, 1924.

Subject: Analyses of Cranston Coal.
Mr. Cha rles L. Wh it t l e , 50 Congress Street, Boston, Mass.

D ear  S i r : — Replying to your inquiry of October 21:
The list of analyses of Cranston coal has been checked, and agrees with our record. The only change I 

note is that what we have called “ screenings” your report calls “culm.” The analyses are, therefore, cor
rect, and were made by the Bureau. The Bureau has no other analyses.

During the summer of 1923 the Bureau of Mines sent two young mining engineers into the State of Massa
chusetts with a motor truck equipped for preparing samples of coal. We were trying to get an idea of the 
ash content of anthracite coal as found in the dealers’ yards. Many samples were taken of a tnousand pounds 
each, and properly reduced and analyzed by the Bureau. As a side issue the young men visited the Cranston 
Mine. This was not a main objective, but the men were greatly interested in this rather unique mine and 
plant. They were allowed to take samples of coal of the several sizes as it was being prepared for delivery. 
No mine samples were taken. A sample of screenings was taken from the accumulated pile of screenings, 
while the other samples were taken presumably from surface storage bins. A copy of the analyses was sent 
to the management who had so courteously allowed our men privileges. I have every reason to believe 
that the samples were well prepared, but we are unable to state what tonnage each sample represented.

Very truly yours,
(signed) O. P. H ood , 

Chief Mechanical Engineer.



24 HOUSE — No. 1025. [Jan.

T heoretical H eat Value of R hode I sland C oal in  C omparison to P en n 
sylvania A n thra cite . 1

Ashley gives the theoretical heat value of two Rhode Island Coals and of Penn 
sylvania Anthracite, as follows:

b . t . u.
Portsmouth coal . . . . . . . . 8,060
Cranston coal . . . . . . . . .  9,710
Penn. Anthracite . . . . . . . . .  11,730

or, for Portsmouth coal, approximately 69% of the heat value of Penn. Anthracite, 
and for Cranston coal, approximately 82% of the heat value of Penn. Anthracite.
■ Shaler makes a general estimate of the fuel value of the coal occurring through
out the Narragansett field as 72% of Lackawanna coal and with an ash content 
ranging from 10% to 20%.2

REPORT BY PROFESSOR WILLIAM F. JONES, ASSISTANT PRO
FESSOR OF STRUCTURAL GEOLOGY, MASSACHUSETTS IN
STITUTE OF TECHNOLOGY, IN REGARD TO THE POSSIBILITIES 
OF THE DEVELOPMENT AND UTILIZATION OF THE COAL 
DEPOSITS IN MASSACHUSETTS.

I ntroduction .
The problem of the economic utilization of the coal deposits of Massachusetts 

is not a new one. I t  is a problem which has had a comparatively long history 
even antedating the exploitation of the anthracite coals of eastern Pennsylvania. 
This early interest in the Rhode Island-Massachusetts coals was the natural 
outcome of the distance between New England and the coal regions of Pennsyl
vania. The economic question involved has been to try and balance the inferior 
quality of the Massachusetts coal against transportation costs from Pennsylvania 
and all attempts to do this have failed and in my opinion will continue to fail 
for reasons which will be set forth in some detail in the following pages.

I t  is really needless to go into any detail of the past history of coal development 
in the Rhode Island-Massachusetts district. Only under one set of conditions 
has mining coal in this region met with any small degree of success and that was 
when the coal was used for one specific purpose — the smelting of copper ores, 
and it was only during the period before the development of the great western 
copper deposits that this success was possible. Such utilization is no longer pos
sible for methods of copper smelting have changed greatly and the smelters must 
be located at or near the sources of the ores.

All attempts to utilize the coal for domestic purposes have failed for it has been 
impossible to overcome the differential between value and quality of the coal 
and cost of importation from other States.

By far the larger amount of development work has been done in Rhode Island 
where quite extensive mining operations were carried on at several places. In 
Massachusetts some development work was done at Mansfield and a little at 
other localities, but the work at these places was never carried beyond the pros-- 
pecting stage.

T h e  C oal-bearing  Ar e a .
The area in which the coal-bearing formations occur consists of a structural 

basin extending from the southern end of Narragansett Bay, in Rhode Island, 
to about ten miles east of Brockton, Massachusetts, the easterly and southerly 
edge of the basin running just west of Fall River and thence northeastward just 
south of Middleborough. The northerly edge runs a mile or more north of Brock-

1 Op. cit. p. 24. 2 “Geology of the Narragansett Basin,” Monograph XXXIII, p. 82.
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ton and Mansfield and on the west the edge of the area lies just west of Pawtucket 
and Providence. The cities of Middleborough, Brockton, Bridgewater, Mansfield, 
Attleboro and North Attleborough, and Taunton thus he within the coal-bearing 
area, the last named city being a few miles south of the center of that portion of 
the area which is in the State of Massachusetts.

G en era l  G eological F ea tu r es .
Disregarding the veneer of glacial and fluvio-glacial deposits which cover most 

of the region, the area described above is underlain by sedimentary rocks of late 
Paleozoic age, which, in turn, are underlain by much older crystalline rocks upon 
which the sediments were deposited. These older rocks occupy and underlie 
the surface in the region periferal to the coal-bearing basin and being more resistant 
than the coal-bearing rocks, form the hilly country which practically surrounds 
the area.

The coal-bearing rocks undoubtedly at one time extended beyond their present 
limits but have been worn away except where the older rock floor has been down- 
warped.

T h e  C oal-bea rin g  R ocks.
The sedimentary rocks which contain the coal beds are but poorly exposed 

over the entire area which they underlie due to the overlying veneer of later de
posits. Furthermore it is quite out of the question to recognize definite horizons 
in the series and so correlation between exposures is impossible in most cases. 
Also the original bedding planes are in many cases obliterated by compression so 
structural attitudes are obscured. The structural features of the coal-bearing 
rocks cannot, therefore, be determined in detail and only the general features 
can be delineated.

Four generally distinct divisions of the sedimentary series are recognized. 
The Pondville group lies at the base and, therefore, is exposed on the edges of 
the basin and particularly along the northern edge and consists of coarse arkosic 
sandstones and conglomerates. This series is not very thick, perhaps 200 feet at 
the most. I t rests directly on the underlying crystalline rocks and the material, 
of which it is composed, consists of the detritus of these underlying granites and 
related rocks.

Above the Pondville lies what has been called the Wamsutta group, about
1.000 feet thick and consisting of conglomerates, arkosic sandstones and some 
shales. The rocks of this group are characteristically reddish or reddish brown in 
color and may generally be recognized by that feature. These rocks are exposed 
along the northern edge of the basin and apparently thin out to the south and 
west as they have not been noted south of Providence or near Middleborough.

Next above the Wamsutta lie the coal measures which are of considerable 
thickness. Shaler and Woodworth estimated the thickness of the measures to be
10.000 feet, but this is merely an estimate and the thickness may be several thou
sand feet less or more. This group occupies practically the entire basin and con
sists of conglomerates, sandstones, and shales, with a number of coal beds, these 
occurring in the upper half of the formation.

Above the coal measures is the Dighton group, almost entirely composed of 
conglomerate. Only remnants of this formation are left occurring in the center 
of the deeper downfolds of the underlying coal measures. One area of this forma
tion extends southwest from Dighton and another area lies west of Westville.

Structure of th e  C oal B a sin .
The area is a true structural basin in which the coal-bearing sediments have 

been downfolded. Within this major structure the formations have been com
pressed into a series of alternating more or less parallel up-warps (or anticlines) 
and down-warps (or synclines).
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Going southeast from the northern edge of the basin from north of Mansfield 
to the Taunton River south of Dighton at the south edge of the basin there are 
three well-defined synclines, and two intervening anticlines, the former having 
been called, respectively, the Mansfield, Great Meadow Hill and Dighton 
synclines, these down-folds becoming much deeper towards the south. The axes 
of these folds extend a little north of east, east of this section and curve around 
more to the southwest of the section.

From Brockton south the structural features are more obscured but probably 
the structure is more simple while in the Narragansett Basin to the west it is more 
complex.

There results from this structural arrangement the fact that that portion of 
the series containing coal beds has been removed by erosion over portions of the 
basin. Just what proportion of the total area is underlain by the coal-bearing 
portions is impossible to determine with any degree of accuracy, but it may be 
as much as 50 per cent of the total area.

Faults or dislocations complicate the structure, the major faults being generally 
parallel to the trends of the folds.

M etam orphism .

Compression of the sedimentary rocks of the coal basin, perhaps together with 
heat from igneous instrusions has resulted in alteration of the rocks and particu
larly the coal beds which they contain for coal beds are very sensitive to the effects 
of compression and heat.

In the Rhode Island-Massachusetts region the degree of alteration brought 
about is in direct proportion to the intensity of the folding which the rocks ex
hibit and this is particularly noticeable in the coal beds for in the Rhode Island 
district the coals contain in general a higher percentage of fixed carbon (no ash 
basis) than the coal in Massachusetts and the conversion of the carbon to graphite 
is far more marked in Rhode Island than in Massachusetts.

T h e  C oal B ed s .

Coal beds have actually been opened up or exposed in digging wells at a number 
of places in Massachusetts. The most important exposures are near Mansfield 
where some shafts were sunk and sufficient tunnelling done to indicate the exist
ence of a number of coal beds. Thirteen beds were cut in one tunnel, according 
to reports, and seven in another, but the correlation between these was not made.

Prospecting work exposing coal was carried on also near Foxborough and in 
Wrentham, and also in Raynham. At all of these places the workings are either 
filled with water or afe caved in and no observations can be made at present, y

Near Taunton coal has been found in wells which indicates the presence of 
the coal beds well out in the central portions of the basin.

The coal beds are neither uniform in thickness or continuous, as they were 
before the rocks in which they occur were folded. Compression resulted in squeez
ing the plastic coal into more or less irregular lens-like masses. More important, 
however, than the form of the coal beds is the fact that the coal itself is so much 
sheared and fractured that it possesses little coherence and is exceedingly friable. 
Also the close fracturing of the coal has permitted the percolation of mineral 
bearing solutions which have deposited foreign material as a fine fretwork through 
much of the coal thus materially increasing the percentage of non-combustible 
matter.

Furthermore combustible volatile constitutents have been entirely driven off 
and this together with a high moisture Content renders combustion exceedingly 
difficult. The volatile constituents of these coals are non-combustible.
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Analyses of Typical Rhode Island and Pennsylvania Anthracite.

Fixed
Carbon. Volatile. Ash. Moisture. Heat Value 

B. T. U ’s.
Total Com 

bustible 
Matter.

Rhode Island:
Portsmouth1 ............................ 56.4 2.8 23.5 17.1 8.080
Cranston . . . . 68.3 2.6 22.4 6.5 9.710 67.0

P e n n sy lv a n ia ............................ 84.3 2.1 10.7 2.8 11.730 80.9

1 Selected sample.

The large percentage of non-combustible material in the coal lowers the heating 
value considerably, so that on this basis alone it would take about 1.4 tons of 
this coal to equal one ton of Pennsylvania anthracite.

Another and perhaps still more important consideration is the fact that due 
to the intimate fracturing of the coal a very small proportion of sized coal can be 
obtained, most of the run of mine material being of very small size — commonly 
called “birdseye” . This renders a large proportion of the coal unsuited for do
mestic uses and only suitable, if at all, for specially designed grates and forced 
draught feeds in boiler plants.

Any method of reducing the amount of non-combustible matter in the coal 
must be very much more difficult than is the case of Pennsylvania anthracite 
in which the “rock partings” are in well-defined layers and fracture out in the 
rollers.

The Massachusetts coal must, therefore, go to the. consumer mostly in powder 
form with its large percentage of ash still in it.

Standardized methods of mining coal could hardly be used, or would have to 
be much modified, in mining the coal of Massachusetts since the coal beds are 
not uniform in thickness and have no strength to support the openings. This 
would materially increase costs of mining.

It can probably be shown that, using heating values alone as a basis, the Massa
chusetts coal could be used and could overcome delivery costs from Pennsylvania 
but there are other considerations and first among these is the fact that the coal 
could only be used under specific conditions. It would be exceedingly difficult 
to overcome the inconvenience of large ash content, difficulty of ignition and 
constant attendance which are features of its use until such time as the price of 
Pennsylvania anthracite gets so high as to be prohibitive. Even then, is there 
any reason to suppose that the cost of mining and delivering coal in Massachusetts 
will not correspondingly increase?

George H. Ashley in his report on Rhode Island Coal1 has suggested the possi
bility of utilizing the coal by burning it at the mine and generating electricity. 
It seems obvious, however, that where power is available through the use of water 
power it would be rather hazardous to base the generation of electricity on a 
mining operation where it is quite impossible to predict, with any degree of cer
tainty, the amount of fuel available.

Attempts have also been made to utilize the coal for purposes of briquetting. 
Briquetting coal requires relatively high grade fuels and merely is an attempt 
to utilize the pulverized material. It seems that any attempt to use an inferior 
grade of fuel in briquette form is doomed to failure. Briquettes made of com
pressed peat would make a far better and more easily handled fuel and the material 
could be obtained at far less cost in Massachusetts than could the coal.

S u m m a r y .

The occurrence and qualities of Massachusetts coal which are disadvantageous 
in its utilization may be summarized as follows:

1. Irregular form and thickness of the coal beds.
1 Rhode Island Coal, U. S. Geological Survey, Bull. 015, 1915.
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2. Intimate fracturing and friability of the coal.
3. Large percentage of fine material in mining.
4. High content of non-combustible material or ash.
5. High moisture content.
6. Low heating value.
7. Difficulty of combustion.
8. Continual attendance necessary in burning it.
The only advantage which can be set down in favor of the coal is its location 

in a region which is some distance from the nearest available fuel, and hence low 
cost of delivery.

The disadvantages above enumerated must be balanced against this difference 
in the cost of delivery, and furthermore the comparison must be made not against 
the larger more expensive sizes of anthracite coal from Pennsylvania but against 
the smaller cheaper sizes which in the Pennsylvania coal districts are by-products 
while in Massachusetts they would constitute the main output.

C onclusions.

The nature and form of the Massachusetts coal beds are such that any capital 
investment in development and plant is obviously hazardous and any form of 
preliminary prospecting work, either by trenching or boring, would yield informa
tion which would reduce the hazard very little unless carried out to such an extent 
as to in itself be an undertaking of large investment.

I have condemned deposits of fuel elsewhere occurring under conditions far 
more favorable than those existing in this area, and I can see no reason for recom
mending the investment of any money in developing Massachusetts coal, nor 
for holding out the hope that the time will come in the nearby future when such 
development can be undertaken with even a fair chance of return.

Part II.
GENERAL CONSIDERATIONS.

MASSACHUSETTS-RHODE ISLAND COAL DEPOSITS.
The astonishing fact developed early in the study and investigation of . the 

Commission that there is very little or no scientific knowledge regarding the 
quantity or quality of the coal in the beds underlying the southeastern part of 
Massachusetts, forming part of what is known geologically as the Narragansett 
Basin. The surface area of that part of the field lying in Massachusetts is larger 
than that of the Anthracite fields in Pennsylvania, from which approximately 
three billion tons of coal have been extracted to date and in which it is estimated 
nine billion tons remain unmined.

Coal was discovered in Rhode Island prior to 1800, antedating the develop
ment of the Pennsylvania fields. Despite this fact, the Commission has been 
able to find few facts in regard to the real nature of this coal, and such informa
tion as it has been able to find is almost wholly confined to the small mines which 
have been developed in Rhode Island.

The Narragansett coal basin would seem to be well-named, being shaped some
what like a huge basin, a great part of which lies within the territory of Massa
chusetts. The boundary of the basin containing the known coal deposits of Massa
chusetts begins in Wrentham at the Rhode Island line and runs in a northeasterly 
direction through Foxborough, Sharon, Stoughton, and Abington to Hanover, 
then in a southerly direction to Plympton and Middleborough, then southeasterly 
to the Taunton River. The surface area of this territory in Massachusetts is 
approximately 1,000 square miles. rJ ||

Coal occurs in layers inter-stratified with shales and sandstones. Geologists 
report that the coal in the Narragansett Basin is of Carboniferous origin and of 
simila r age to the coal deposits found in Pennsylvania, West Virginia, and other 
eastern States. Coal plants of Pennsylvanian Age are found in the deposits of
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Rhode Island. Scientists find that the Carboniferous strata of the Narragansett 
Basin, after deep burial, were folded by forces that acted with greater intensity 
in the South, that is, in Rhode Island. Contemporaneous with and consequent 
to these movements the coal beds were in some places metamorphosed. This 
shifting and metamorphism were accompanied, in their later stages, by the in
trusion of igneous rocks. These geological processes have resulted in the known 
seams of coal being folded or plaited so as to form ridges and hollows and the 
same seam to vary greatly in thickness. These irregularities in direction and 
thickness of coal seams are well-known and constitute some of the difficulties 
which are encountered in mining operations.

Most fcoal fields have outcropping of coal on the surface visible to the eye. In 
contrast, the coal beds in the Narragansett Basin are so covered by glacial de
posits that there are few places where coal is visible on the surface.

During the nineteenth century coal was mined from these deposits and used 
with success in copper smelting. When the copper industry in the West became 
dominant, smelting in this section was abandoned and the mining of coal here 
practically ceased. In the last fifty years only sporadic attempts have been made 
to mine this coal for domestic consumption. Experiments in generating power 
from this coal are now being made in a small way in Rhode Island.

In considering this subject, it should be continually borne in mind that the 
severe geological processes through which that part of the field located in Rhode 
Island passed resulted in the coal there being highly graphitic in nature and ex
pensive to mine. The geological processes have been so violent there that coal is 
extracted in one place while a short distance away commercial graphite is mined. 
The chemical difference between graphite and coal is comparatively small; coal 
is a form of carbon which burns readily, and graphite is a form of carbon nearly 
indestructible by heat. Both substances, however, start from Carboniferous 
deposits and are created by natural geological processes.

The graphitic nature of the Rhode Island coal makes it difficult to mine and 
prepare for market. This coal failed to successfully compete with high-grade 
Pennsylvania Anthracite during a period of low transportation rates and low 
mining costs. I t is of higher ash content than the Pennsylvania coal. In addi
tion, unsound and inadequately financed attempts to develop this coal field have 
thoroughly discredited its possibilities with the public. As a matter of fact, there 
has been insufficient development or even exploration to prove whether or not 
these coals have little or great value.

In the Massachusetts part of these coal beds, the most considerable develop
ment took place at Mansfield. However, there is little or no authoritative in-' 
formation available in regard to this exploration. I t is reported that shafts were 
sunk to a depth of about 150 feet and that tunnels in this working penetrated 
several coal seams of varying thickness. The analyses available indicate that 
the coal found here was of fair quality, but the tests are not complete enough to 
be of any great value. The workings in Mansfield are now filled with water and, 
therefore, impossible to. inspect. Coal has also been discovered in the digging of 
wells and other excavations in many municipalities of Massachusetts, including 
Foxborough, Wrentham, Raynham, Bridgewater and Taunton. A small sample 
of coal was sent to this office about three years ago which was claimed to have 
been taken from a well dug in Canton.

The most reliable table of analyses of Rhode Island Coal, that the Commission 
has been able to obtain, made by competent and unbiased engineers is found in 
Bulletin No. 22 of the Bureau of Mines, Department of the Interior, issued in
1913. The Bureau of Mines list some forty analyses of Rhode Island coal. In 
heat unit value these forty analyses, which range from 5,976 B. T. U. to 14,011 
B. T. U., averaged 10,918 B. T. U. Taking 14,000 B. T. U. as the average heat 
unit value of coal used in this section, it is evident that the value of this coal, if 
found in large workable quantities, is an inestimable asset to the Commonwealth. 
Some tests of the evaporative power of certain Rhode Island coal showed it to be 
72 per cent of that of Lackawanna coal. Even though this coal be not as valuable, 
pound for pound, as that of Pennsylvania and adjacent States and not particu-
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larly suited for household use, an opportunity to obtain large quantities of power 
at low cost would be of enormous value to Massachusetts. . <

The Commission realized that its conclusions upon a highly technical subject 
involving geology and mining would be of little or no value based on a study 
covering a few months and with no special appropriation. The Commission has 
been extremely fortunate in securing the services of four geologists of broad ex
perience, thoroughly competent to render scientific advice and expert assistance 
upon this matter. At this point the Commission desires to call attention to cer
tain salient points in the reports of these experts.

Professor J. B. W oodworth, Associate Professor of Geology at H arvard College;
Geologist, United States Geological Survey.

“ The larger features of the geological structure of the Narragansett Coal Field, lying 
within the States of Massachusetts and Rhode Island, were described for the first time in a 
report by Professor N. S. Shaler, and his two assistants, J. B. Woodworth and A. F. Foerste, 
in 1899, as a result of an investigation of that field carried out by the United States Geolog
ical Survey. I t  was the writer’s task in that investigation to examine the report on the area 
in the State of Massachusetts. Both during the field work of tha t examination and since, 
the writer had opportunity of examining the structure of the field in Rhode Island and of 
revisiting many localities in Rhode Island and Massachusetts.

“ In the quarter of a century which has elapsed since tha t report was written and'pub
lished, some new facts have come to the attention of the writer causing him to come to some 
different conclusion from those expressed in the monograph mentioned, and in some respects 
to  understand the underground structure of the coal bearing horizons better than was the 
case in 1899. A reader of the report of 1899, will observe that it was non-committal on the 
position, number and extent of the coal-bearing horizons in that field. The report is rather 
a record of known exposures of workable beds of the so-called Rhode Island coal than an 
exposition of any statement as to where the outcrops of these deposits may be looked for 
through the field. This lack of theoretical guidance to the prospector was purposeful on the 
writer’s part as he did not deem it wise then to encourage wasteful attempts on the part of 
land owners to dig for the little known coal deposits that chance borings had discovered in 
widely separated parts of the field, and tha t at a time when the kind of known coal in the 
field was not likely to  find a market in preference to coals imported into Rhode Island and 
Massachusetts from other fields. • , .

“ The improvements introduced in making available for use coals inferior to those of 
Pennsylvania and the present demand for more complete and full knowledge of the nature 
and the quantity of these local coals warrants the statement of even hypothetical views of 
those familiar with the surface aspects of the Narragansett coal field which may serve as 
a guide to the probable distribution of the areas in which the coal-bearing rocks may be 
searched by borings, within workable depths from the surface, and in tha t light the follow
ing discussion of the geological structure should be viewed by any one reading this report.”

“ The drill alone can inform the coal prospector and the theoretical geologist of the facts 
on which each alike must base their conclusions for the guidance of capital in exposing and 
developing the actual resources of the Narragansett coal field in Massachusetts outside of 
the only known workable beds of some extent in Mansfield.”

“ The fact tha t the strata in Massachusetts are much less metamorphosed than .those 
about the Cranston mines in western Rhode Island and that the coal at Mansfield exhibits 
more lustre ’and less appearance of crushing and approach to graphite is a point in favor of 
the probability tha t the coals which may be found in Massachusetts are of a slightly superior 
quality not very unlike those of the Portsmouth (Rhode Island) mines.”

Professor Alfred C. Lane, Geologist and M ineralogist, Tufts College. .
“ The coal developed in Rhode Island is much changed and shattered, in places where 

sheared turned almost unburnable graphite, and full of veins of^asbestos or asbestos-like 
quartz, and also so shattered as to yield a very large amount of the smaller sizes. Therefore, 
it commands a lower price relative to Pennsylvania Anthracite. You realize and will find, ? 
however, by consulting the best mechanical engineers, tha t with modern machinery and 
practice, much can be used, especially if burned and turned into power near the mines, that 
would have been discarded a few years ago.

“ One thing I need not emphasize to you, — the fact that past unfavorable estimates and 
tests do not suffice as a basis for an unfavorable judgment on the coal at the present time, 
for although costs of mining have gone up the cost of coal has gone up more than propor
tionally. In particular the present tendency to use a high ash coal is favorable to the devel
opment of local supplies which do not have to pay freight rates on worse than worthless. 
ash.”

“ In view of the work already done it is not probable that important additional informa
tion can be obtained by conventional superficial geological examination.”
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“ Trenching might be used where the drift was thin and beds highly inclined, but in such 
places the coal also would be most shattered and I should not recommend beginning there. 
Drilling for coal should begin where the strata are not too much inclined.”

“ It would therefore seem wise that the State should do the drilling, because the results 
if successful will be an increase of value over a wide area and a general benefit to the State. 
But in that case it is only fair that the State should be reimbursed.”

Charles L. Whittle, M ining Geologist, B oston.
“The paucity of analyses and tests of the coal is due to the fact that very little coal mining 

has been done in this State with the result tha t very few analyses have been made.”

“ I t  may be assumed that all the coals at present known in the coal basin, or likely to be 
discovered in the future are of an average character represented fairly accurately by the 
analyses and tests which have been made, the results of which are in part incorporated in 
the literature on the subject. From this point of view the investigation already made may 
well serve as a starting point for a systematic and exhaustive study of all phases of the sub
ject, to the end that a commercially profitable way be worked out to utilize the vast horse
power believed to be lying dormant in the coal beds of southeastern Massachusetts and 
thus made available for the citizens of this State.”

Professor William F. Jones, Assistant Professor in Structural Geology, Massa
chusetts Institute of Technology.

“The economic question involved has been to try  and balance the inferior quality of the 
Massachusetts coal against transportation costs from Pennsylvania and all attempts to do 
this have failed and in my opinion will continue to  fail.”

“Only under one set of conditions has mining coal in this region met with any small degree 
of success and that was when the coal was used for one specific purpose — the smelting of 
copper ores, and it was only during the period before the development of the great western 
copper deposits that this success was possible.”

“By far the larger amount of development work has been done in Rhode Island where 
quite extensive mining operations were carried on at several places. In  Massachusetts 
some development work was done at Mansfield and a little at other localities, but the work 
at these places was never carried beyond the prospecting stage.”

The Commission, as required, has studied methods and costs of exploring this 
coal field. The three possible methods which could be followed are:

First. — The sinking of shafts and carrying tunnels across the strata;
. Second. — By digging trenches through the over-lying deposits and exposing 
the coal beds;

Third. — By drilling holes from which the core can be extracted and examined 
by experts.

The first method is too expensive to be feasible. The Commission is of the 
opinion that a combination of trenching and drilling is the proper and economical 
method for determining the value of these coal deposits. The amount of drilling 
or trenching with its expense cannot be closely estimated without a physical 
examination in the field by experts.

For more detailed information on this subject, see reports of Professors Wood- 
worth and Lane contained in Part I of this report giving certain specific sug
gestions in regard to the placement of drill holes.

The Commission has not been able to conduct field examinations to determine 
the cost of properly exploring these coal deposits. Drill holes such as are necessary 
in this field vary greatly in cost, depending upon the kind of material which they 
penetrate. In some places drill holes 200 feet deep have been sunk recently at a 
cost of about 75 per foot, but the cost of deeper holes in more refactory material 
runs as high as $5 per foot. In some places in Massachusetts coal has been dis
covered within a comparatively few feet of the surface in digging wells and other
wise, and in such localities it might be cheaper to trench than drill.

The Commission is of the opinion that private capital cannot be expected to 
properly explore and determine the value of the coal beds located in Massachu
setts, In the past such developments as have been attempted by private capital 
have been unsound and have failed to prove whether the field was valuable or 
not.
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Due to the multitudinous owners and the great value of the surface land, any 
private enterprise attempting to prove these coal fields would require such enor
mous resources in order to protect itself and gather the profits of its .exploration, if 
any such resulted, that it seems impossible to the Commission that private enter
prise can be looked to for the- preliminary proving of the field. Therefore, only 
the Government can be relied upon to determine the quantity and quality of the 
coal beds located in Massachusetts.

A commission of experts should be authorized to examine places where openings, 
have been made, with power to make necessary explorations by drilling or other
wise, to obtain accurate knowledge regarding these deposits. Such exploration 
by the Government would attract private capital for the sinking of shafts, if the 
conditions found warranted commercial development. The problems involved 
are so highly technical that, even before drilling operations commence, the selec
tion of suitable sites should be determined, after careful study, by geologists and 
engineers. The commission to make this survey should have the freest possible 
scope in the selection of places to be- drilled or trenched with full power to explore 
where they believe it desirable.

POWER AND HEAT.
While the question of exploring this coal field to determine the quantity and 

quality of the deposits is of importance, the possible economic value of the coal 
seems to the Commission to have been the principal reason for the recommendation 
by the Special Legislative Coal Investigating Committee of last year that this 
investigation be made.

This year Massachusetts will use about 5,500,000 tons of Anthracite, about 
twice as much Bituminous coal, and the coal equivalent in oil of approximately 
2,000,000 tons; or a total consumption equal to about 18,000,000 tons of coal. 
Figuring this year’s coal bill for these products at $16.00 a ton for Anthracite 
and $7.50 a ton for Bituminous coal and its oil equivalent, the total fuel bill of 
the Commonwealth will be about $180,000,000. A very high percentage of this 
large amount of money goes to interests outside this State. In addition there is. 
the water power bill which the Commission has not attempted to estimate.

When our industries began, mechanical power was used to a very slight extent. 
As more mechanical power was demanded, industries were located along our 
rivers, where water power at that time was cheap. With the development of the 
steam engine, wood and then coal became increasingly important sources of power, 
Many industrial communities grew so rapidly that both water power and wood 
became wholly inadequate to satisfy the ever increasing demands for power and 
heat. To supply this deficit rail and water transportation furnished fairly cheap 
coal from mines several hundred miles away. To-day, coal is, and probably will 
continue for many years to be, the principal source of power, supplemented to 
some extent by water power and oil.

I t is an established economic fact that the industrial activity of a community; 
is directly dependent upon the quantity of coal or power available; therefore, 
the geographical relation of coal deposits to industry assumes greater and greater 
significance. The immediate future promises that power will play the leading; 
part in the success of industry. vS® .

Until the last few years, there was little interruption either in the supply or.; 
transportation of coal to this Commonwealth, and the price was low. Estimates 
based on figures of the New England coal receipts in the last five years show 
that about 65% of our Anthracite and 35% of our Bituminous coal supply is 
received by the all-rail route. The task of transporting this coal to Massachu
setts is tremendous. Our all-rail coal receipts alone represent more than 150,006 
car loads, requiring long hauls from mines in Pennsylvania or more distant States, 
and our tidewater coal must be transported from the mines to tidewater and 
inland from water ports in New England. In Appendix II of this report statistics 
are given of the receipts of Anthracite and Bituminous coal into New England 
during each of the last eight years and the amounts received by the all-rail and
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rail and tidewater routes. Massachusetts uses approximately one-half of the 
coal received in New England.

With the increasing demand for power, greater amounts of coal must be moved. 
The task of transporting our present supply during the last few years has been so 
great that we have had many serious breakdowns in the transportation machinery. 
These breakdowns in transportation have added millions of dollars to our fuel 
bill, to say nothing of the hardships they have wrought.

To_ enlarge our railroad transportation system to adequately handle our in
creasing demands for coal would involve vast sums of money and take several 
years. The year 1921 was not one of great industrial activity; in 1921, however, 
about one-quarter of the cars moving through the railroad gateways into New 
England were for coal. These cars come in loaded, but this large number of cars 
generally passed back through the gateways empty. These gateways limit the 
movement of rail transportation into New England, and to enlarge them at tre
mendous expense to carry a bulky commodity like coal will increase the trans
portation cost for this and other commodities. In periods of great industrial 
activity, the use of coal increases; also, the volume of raw materials and finished 
products carried by the railroads requires additional cars and services. Railroads 
being less flexible than industrial plants, become congested and breakdown, 
resulting in heavy losses.

Until recently we were able to draw upon foreign countries for large numbers 
of immigrants to perform our lowest class of labor. This source of comparatively 
cheap man power is now limited by restrictive immigration laws, as well as by 
conditions in foreign countries where war reduced the excess population and 
changes in government.resulted in many of the most desirable type of immigrants 
being content to remain in their home countries.

The importance of power intelligently applied to our economic and social ma
chinery cannot be overstated. Our industries have reached their present develop
ment by the skill of capital and labor with the use of enormous amounts of me
chanical power. By a combination of skill and automatic machinery in this 
country profits are larger and wages are much higher than in other countries. A 
recent comparison of labor costs in the United States and elsewhere showed the 
money cost per yard of weaving certain textiles in which automatic looms were 
used was less in the United States than in Japan, while our workers received from 
five to six times as high money wages. In order for this country to hold its place 
industrially in world competition, it will be necessary for us to greatly increase 
the use of mechanical power. In no part of our country will this greater output 
per dollar and per capita be more necessary than in Massachusetts.

Much has been said about the development of our water-ways as a source of 
power. The fact is that the water powers strictly within Massachusetts have 
been so fully developed that further development will supply an amount of power 
negligible in the total amount we need. The largest nearby water powers, which 
are undeveloped, are in Maine. This State has laws prohibiting the sending of 
electricity generated by water power outside its own boundaries.

Much has been promised by the Super Power System as proposed by the Com
mission appointed by the Federal Government. Under this plan the estimated 
. cost of power in 1930 to consumers in New England is nearly twice the estimated 
cost to consumers in the southern district. If large deposits of coal are found in 
the Narragansett Coal Basin and utilized in a Super Power Station, it would 
tend to equalize the cost of electric energy in this territory with that of our southern 
competitors.

In connection with all inter-state power projects we must consider the threat 
contained in the system of taxation already established by many States owning 
natural resources. The Anthracite tax levied by the State of Pennsylvania is a 
case with which we are all familiar. The law of the State of Maine reserving for 
its own industries power developed by water is another case. For the last few 
years New York and Pennsylvania have been engaged in a controversy on the 
general proposition of the control of the power generated at Niagara Falls, which 
New York maintains it alone controls. With the growing appreciation of the
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value of natural resources by those States who possess them, other States, which 
must use the products of these resources, will be increasingly taxed by those 
States most favored by Nature.

The Commission from its long and intensive study of fuel for domestic purposes 
knows that electricity and gas have replaced coal to a considerable extent for 
cooking and lighting purposes. A cheap source of power may be of tremendous 
value in solving our domestic heating problem. Modem methods of combustion, 
which use powdered coal and producer gas, have made low-grade fuels of great 
value. Deposits, which twenty-five years ago were considered valueless, are now 
proving to be invaluable assets.

Modern methods of producing power in enormous power stations, instead of 
in small separate and generally inefficient plants, have not only made it possible 
to burn fuels, impractical of use in the small plants, but the increased efficiency 
of the large plant is so much greater that tremendous savings are effected in this 
way.

All recent authoritative studies made 'on the subject of the generation and 
distribution of power agree that the large power station must supplant the smaller 
and separate plants. For example: The report of the Federal Commission on 
the Super-Power System for the Region between Boston and Washington, in the 
making of which the greatest engineers of all lines participated, is an example 
of expert opinion on this subject.

The excellent report on power for New England made by the Associated Indus
tries of Massachusetts last March in which our greatest industrial engineers 
participated says as follows:

I t  appears tha t the great bulk of the power for New England's additional requirements, 
particularly in the district centering about eastern Massachusetts, must come from the 
(following:

(а) Large public service steam plants, located not far from the load centers and so as to
obtain coal at the lowest rates, and containing large units and interconnected so as to run 
on high load factors at minimum operating cost; or .:

(б) A supplementing of such steam plants in New England by large water powers in 
Canada, if proper agreements can be made for the export of electric current.

The Commission believes that no avenue which may lead to the solution of the 
problem of providing reasonably cheap power in Massachusetts should be allowed 
to go unexplored. Whether the deposits of coal in the Narragansett Basin may 
be economically utilized for this purpose is not known. In the opinion of the 
Commission the amount at stake is so great that it would be money well spent 
by the people of Massachusetts for the government to determine the value of our 
coal deposits.

Part III.
CONCLUSIONS AND RECOMMENDATIONS.

Coal is a concentrated form of material power. Industrial civilization provides 
to the average man comforts and conveniences greater than those enjoyed by 
any potentate of 150 years ago. This civilization was built up and is sustained by 
the increasing use of power, utilized and directed by the knowledge and skill of 
our people. ' . -6

Resolve 37, Acts of 1924, directed the Commission “ to gather all available 
information relative to the Anthracite deposits of Southeastern Massachusetts and 
of Rhode Island.” , , Jj

In Appendix I of this report the Commission lists a bibliography of reports and 
statements in regard to the Massaehusetts-Rhode Island coal field of which it is 
able to find a record. ,

This Resolve also directed the Commission “ to consider whether further testing 
of that part of the territory which lies within the Commonwealth by borings or 
otherwise is advisable, and if so, how much testing should be undertaken and 
what expenditures would be required.”
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The Commission finds that there is practically no reliable data as to the extent, 
quality, or availability of the coal deposits in Massachusetts. Therefore, this 
Commission can express no opinion as to whether or not in this coal field the 
Commonwealth has a natural resource of value.

The most comprehensive geological report in regard to the Narragansett Basin 
was made by the United States Geological Survey twenty-five years ago under the 
direction of N. S. Shaler and Jay B. Woodworth. This report, based on surface 
indications with theoretical geological study, showed large coal deposits in the 
Narragansett Basin.

Most of the detailed information available is confined to that part of the coal 
basin lying in the State of Rhode Island, and the Commission finds that geolo
gists and others who have made a study of the deposits are of the opinion that the 
geological processes that folded and sheared the coal seams acted with greater 
violence in Rhode Island than in Massachusetts. Therefore, it would seem that 
more even beds and better coal may be found underlying the surface of Massa
chusetts than those already discovered and slightly developed in Rhode Island.

While many of the attempts made to develop these coal deposits were simply 
stock promotion schemes, others failed because this coal could not compete with 
high-grade Pennsylvania coal as a domestic fuel. Reports examined by the Com
mission indicate that the Rhode Island coal is of a hard structure, graphitic in 
nature, and slow to kindle. I t is brittle and difficult to prepare for market in 
sizes. It contains a higher percentage of ash and moisture than Pennsylvania 
coal. Our household heaters are not particularly adapted to the efficient com
bustion of this coal. These conditions account in part for the failure that has 
generally accompanied efforts to produce and sell Rhode Island coal to house
holders in competition with the Pennsylvania product.

Dr. George Otis Smith, Director of the United States Geological Survey, ad
vised the Commission that he was very much interested in attempts to utilize 
Rhode Island Anthracite. He believes that if the citizens of the New England 
States were convinced that this coal could be used as a domestic or steam-raising 
fuel, there would be little or no trouble in getting further appropriations to explore 
the field in order to determine the amount of coal available and the best method 
of mining and marketing it.

Eliminating from consideration the use of this coal for domestic purposes, the 
Commission finds that the question of its possible utilization for power purposes 
should receive the most careful consideration. United States Bureau of Mines 
analyses of Rhode Island coal show it to range widely in quality, but the average 
of forty tests shows a heat unit content (B. T. U.) of about 75% of that of Penn
sylvania coal.

With modern methods of combustion, such coal as is indicated to be in Massa
chusetts would be of great value, if the quantities available are large enough. 
Whether or not the coal underlying about a thousand square miles of the surface 
area of Massachusetts can be profitably utilized is a question that cannot be 
answered without definite information as to the amount of coal that may be 
counted upon, as well as information in regard to the conditions under which it 
can be mined.

For the generation of power, coal mined in Massachusetts must compete in 
this market with the high-grade Bituminous coal brought here from distant points. 
If large deposits of even low-grade coal are found in Massachusetts, the chances 
of this coal successfully competing with higher grade coals will be materially 
assisted by the fact that the cost of transporting Bituminous coal to Massachusetts 
is double the mine price at the present time.

The use of power at present is so common in our daily life that little considera
tion is given by the public to the great problem of providing this power and the 
part it will play in our destiny. The necessity for radical measures to relieve our 
present conditions and to meet the growing needs for power in Massachusetts 
are questions receiving the most careful study by our leading industries and 
engineers.

The principle of taxation of natural resources by States so favored by Nature,
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such as that levied by Pennsylvania on Anthracite and similar taxes in other 
States, is a menace to all States depending upon the products of natural resources 
of other States. Furthermore, Maine has adopted the policy of reserving water 
power for industries located within its boundaries. Therefore, the potential 
value of the coal field in the southeastern section of Massachusetts is of particular 
significance to us.

The Commission is of the opinion that the Government is the only agency that 
can ascertain the needed facts in regard to our coal field to determine its economic 
value. If these coal beds are found to be of value, private capital can be attracted 
to develop the field.

The Commission finds that the lack of scientific information in regard to the 
coal deposits of Massachusetts makes it impossible to estimate closely how much 
testing should be undertaken and what expenditures would be required for this 
work. Therefore, the Commission is of the opinion that the geologists and engi
neers who may be directed to make a survey should be given the freest possible 
scope in the placement of drill holes and the selection of locations to be trenched, 
as well as authority to explore in all parts of the field.

Generally speaking, Rhode Island coal has been used as a means of mulcting 
millions of dollars from the public. In the early 1800’s the State of Rhode Island 
granted lotteries to raise money to search for this coal; in 1815 Massachusetts 
refused to permit the sale of these lottery tickets in its territory. Many stock- 
jobbing schemes purporting to develop the coal deposits in this field have been 
foisted upon the public. A notable example is the report that a fraudulent drill 
core showing coal was constructed and alleged to have been taken from the ground 
at Seekonk, Mass.

In the year 1855, Massachusetts paid about $3,000,000 for coal; this year, 
Massachusetts will pay around $180,000,000 for fuel of which $70,000,000 will 
be for the fuel itself a,nd $110,000,000 for the' transportation to and distribution 
of it in Massachusetts.

Coal concealed in the earth in Massachusetts is of no value unless some one 
takes the trouble to explore it, mine it and utilize it for profit. The Commission 
believes that the stake of the Commonwealth is great enough to warrant the 
spending of public money to properly explore our coal deposits to determine 
whether or not they are of sufficient value for private capital to develop. If an 
official investigation shows that the coal deposits of Massachusetts are of no eco
nomic value at present, the saving to the public from exploitation by unsound 
promotion schemes would more than offset the cost of such an investigation.

The Commission recommends:
That a special commission of three persons be appointed by the Governor for 

the purpose of ascertaining by borings and other field tests the extent, quality 
and availability of the coal deposits of southeastern Massachusetts.

The commission should be allowed to enter upon private lands for the purposes 
of this exploration.

This commission should be allowed to expend not exceeding fifty thousand 
($50,000) dollars, as the Governor and Council may approve, and shall report the 
results of its operations to the General Court not later than the first Wednesday 
in January, nineteen hundred and twenty-seven.

In  case this commission should recommend that the mining of these coal de
posits be feasible, it should submit with its report the draft of a statute regulating 
mining which should contain adequate provisions by way of taxation, or other
wise, whereby the Commonwealth shall be reimbursed for all expenditures incurred 
under this Resolve.

Draft of proposed legislation is included in Appendix III.
The Commission wishes to warn the public that nothing in this report should be 

construed as warranting investment of money in stock promotion schemes seeking 
to develop this coal field at the present time.
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A p p e n d i x  I .

Bibliography of Publications relative to Coal Deposits in  the South
eastern Section of New England.

1768. February Acts and Resolves of Rhode I sland General Assembly 
pp. 76, 77. Patent granted to parties who are “ about to dig after Pit-Coal ’’ 
or “ Sea-Coal,” “ in the Hill, at the Back of the Town” of Providence.

1808. General Assembly of Rhode Island granted lottery to raise $10 000 in 
search of coal.

1808. “An enquiry into the chemical character and properties of that species 
of Coal lately discovered at Rhode Island; together with observations on 
the useful application of it to the arts and manufacturers of the Eastern 
States.” 21 pp. Boston.

1809. Jan. 3. Rhode I sland American, Providence. Coal discovered at 
Portsmouth.

1809. Rhode Island Coal Company and Aquidneck Coal Company incorporated.
1810. William Meade. Dr. Archibald Bruce’s American M ineralogical 

Journal. Extracts from Dr. William Meade’s pamphlet on Rhode Island 
Coal, probably the one given above, in 1808, as anonymous.

1812. General Assembly granted lotteries: Aquidneck Coal Company $30 000- 
searching for coal in Cumberland, $12,000; and Rhode Island Coal Company’ 
$40,000, ’

1814. Am. M iner. J ournal, Vol. 1, pp. 34-40. Anonymous. “An inquiry 
into the chemical characters and properties of the species of coal lately dis
covered at Rhode Island.”

1814-15. “ Observations on the Rhode Island Coal and Certificates with regard 
to its qualities, value, and various uses.” 17 pp., Boston. Pamphlet evi
dently designed to promote the sale of Rhode Island coal in Boston. Mine 
known, and plan to form company, in 1760; but Rhode Island Coal Company 
not incorporated till 1808. Mine in Portsmouth, northwast part of island of 
Rhode Island. Legislature of Rhode Island granted company the privilege of 
a lottery; but grant of no avail, as Massachusetts refused to permit sale of 
tickets. Many families in Newport and Boston have used the coal as their 
common fuel for years past. Analysis, about 91 per cent, carbon and 9 
earthy and metallic matters.

1816. Parker Cleaveland. “ Elementary Treatise on Mineralogy and Ge
ology with colored Geological Map of the United States, 668 pp. Rhode 
island given as “ Primitive,” except eastern portion, which is marked as 

Transition” (now Carboniferous). “ Transition rocks extend from R. I. to 
Boston,” p. 639. Anthracite coal of R. I., p. 410.

1819. I. W. Webster. American J ournal of Science, vol. 1 pp 243-4 
Asbestos in the Anthracite from R. I. Refers to Dr. Meade’s account of 
R. 1. Coal.

Geology of Martha’s Vine-

1823- i  Benjamn  Silliman. American J ournal Science, vol. 6, p. 353. Fusion 
of Rhode Island Anthracite.

1824. American J ournal Science, 72: 240-248. 
yard and the Elizabeth Islands.

1825. Lardner Vanuxem. J ournal Acad. Nat. Science of Phila vol 5 
pp. 17-27. “ Experiments on Anthracite, Plumbago, etc.” Analysis of R. L
ino^oo1̂ ’ iPP‘ 2i° l21' ,A1sV?tAmeR- J ourn. Science, 1826, vol. 10, pp. 102-109, followed by rephes of Hare and Silliman.
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1825. “An Address to the Inhabitants of Rhode Island on the subject of their 
Coal Mines.” New York, 16 pp. Dated at Newport.

1826. Benjamin Silliman. Amer. J ourn. Science. Anthracite Coal in Penn., 
with notes on R. I. coal, vol. 10, pp. 332-3, 336-7, 342, 344. Anthracite 
Coal of R. I. — remarks upon its properties and economical uses — read 
before the Conn. Academy of Arts and Sciences, vol. 11, pp. 78-100.

1827. William M eade. Amer. J ourn. Science, vol. 12. Remarks on the 
Anthracite of Europe and America, with special reference to R. I. coal, pp. 
75-83. Also Epidote in R. I., p. 309.

1829. Amos Eaton. Amer. J ourn. Science, vol. 16, pp. 299-301. “Argillite, 
embracing Anthracite Coal,” in R. I. and elsewhere.

1829-37. Manufacturers and Farmers’ J ournal, Providence. Articles on 
R. I. Coal, Jan. 5 and 15, 1829; March 17, 1831; Jan. 15, 1835; April 25 
and October 17, 1836; April 13 (structure of Prospect Hill) and Oct. 26,
1837.

1832. American J ournal Science 22: 1-70, map. Report on the Geology of 
Massachusetts.

1833. Day, S. American J ournal Science, 3d series. Vol. 23, p. 405. 
“Anthracite in Wrentham, Mass.”

1838. “A Report of the Important Hearing on the memorial of the New England 
Coal Mining Company for encouragement from the State.”

1839. “ Report and bill to the Commonwealth of Massachusetts relating to the 
Coal Mines of the State.”

1840. J ackson, C. T. “ Report on the Geological and Agricultural Survey of 
the State of Rhode Island” -3 Providence.

1841. Edward H itchcock. “ Final Report on the Geology of Massachusetts,” 
2 v., 831 pp., 55 plates. Northampton. Worcester anthracite coal older 
than that of R. I., and not connected with it, p. 127. Anthracite coal of R. I., 
pp. 129-138; Cumberland and Newport, p. 135, Portsmouth, p. 136.

1841. Walter R. J ohnson. Proceedings of the Academy of Natural 
Sciences of Philadelphia, vol. 1, pp. 118, 119. Remarks on samples of 
Anthracite from R. I. Coal of same age as that of Penn., but subjected to 
high temperature and intense pressure. Fossils prove age, coal formerly 
thought more ancient.

1845. Charles Lyell. Quarterly J ournal of the Geological Society of 
London, vol. 1, pp. 199-202. “ On the probable Age and Origin on a Bed of 
Plumbago and Anthracite occurring in mica-schist near Worcester, Mass.’’;: 
Quotes Jackson and Hitchcock, refers to red sandstone of Attleboro as 
probably Devonian; anthracite of R. I. and impure plumbago of Worcester; 
probably of same age as coal of Penn.

1849. Mfg. and  Farm. J ournal, Providence, Articles on R. I. Coal, Jan. 11, 
Jan. 18, July 26, Nov. 26, Dec. 17.

1852. I. R. Barbour. “ Coal Beds of Rhode Island. Mount Hope Coal Mine.”. 
New York, 24 pp. This pamphlet contains Dr. Jackson’s special report on 
that mine, and refers to reports of A. A. Hayes and J. T. Hodge.

1853. Edward H itchcock. Amer. J ourn. Science, vol. 16, pp. 327-336.. 
“The Coal Field of Bristol Co. and of R. I.” Extract from report last named.; 
In 1840, Pres. Hitchcock suggested that part of this region, previously con-' 
sidered more ancient, might be of Carboniferous age; now he advances a 
step further, and declares the whole tract Carboniferous. Bristol Co., a part 
of Plymouth Co., the whole of the island of R. I., and a strip on the W. side
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of Nar. Bay, a tract “embracing not less than 500 square miles, is a genuine 
coalfield, that has experienced more than usual metamorphic action,” me
chanical and chemical. This coal formation is of the same age as the coal 
deposits of Penn., Va., Ohio, Mich., 111., and Iowa; England, Scotland, France, 
and Belgium.

1854. R. C. Taylor, and S. S. Haldeman. “ Statistics of Coal; including 
mineral bituminous substances employed in Arts and Manufacturers; with 
their geographical, geological, and commercial distribution and amount of 
production - and consumption on the Amer. continent.” Second edition, 
Philadelphia. Rhode Island, pp. 446-456. Localities of coal, largely from 
Jackson and Hitchcock. Quotes Vanuxem on quality of R. I. anthracite 
and Emmons on the “Taconic System.” Fig. 16, “Tranverse Section of the 
Portsmouth Anthracite Basin, R. I. looking N .;” also a second Portsm. 
section described. Is disposed to consider R. I. coal metamorphic, and of the 
same age as that of Penn., of “ secondary” origin; though its character, 
except for fossils, might readily lead geologists to ally the series to “ transi
tion” or “primary” rocks.

1869. R. I. Society for the Encouragement of Domestic Industry. Report 
on Coal and Iron in R. I. with extracts from Providence Journal, letters by 
R. H. Thurston and others. 16 pp., Providence. History of mining iron and 
coal in R. I. Anthracite, some of which yields 90 per cent, of carbon, is 
abundant, also free from sulphur and phosphorus, and the best coal known 
for smelting iron. Description of Portsmouth coal mines.

1870. T. S. R idgway. Rhode Island, General Assembly, Providence. “ Me
morial in Relation to the Coal Field of Rhode Island.”

1877. A. L. H olley. Transactions of the Amer. I nstitute of M ining 
Engineers, vol. 6, pp. 224—227. “ Notes on the Iron Ore and Anthracite 
Coal of R. I. and Mass.” Gives analysis of Portsmouth and Cranston coal, 
Cumberland magnetite and Cranston hematite.

1877. Providence J ournal. “ Possibilities of Portsmouth Coal,” Jan. 19. 
Hope of finding natural gas in Portsm. From Fall R iver News, “ Rhode 
Island Coal,” Feb. 6. Interview with the former superintendent of the 
Portsm. mines, history of the work there.

1879-84. Leo Lesquereux. “ Second Geological Survey of Pennsylvania. 
Report of Progress. P.” Vol. I l l  includes text, pp. 695-977, and plates 
LXXXVIII-CXI. Under “Anthracite Basins. Localities of Uncertain 
Horizon. Rhode Island. Newport and Mount Hope, Coal Mines,” pp. 867-8.

1882. March 11. Providence Press. Seekonk Coal.
1883. Edgar F. Clark. Proc. Newport Nat. H ist. Soc. Document 2, pp. 

0-12. “Studies in the R. I. Coal Measures.” He gives a list of about 60 
species of coal plants found in R. I., with some discussion of the age of the 
Asterophyllite family and the character of the Calamostachys.

1884. Arthur B. E mmons. Transactions Amer. Institute M ining E ngi
neers. “ Notes on the R,. I. and Mass. Coals,” 8 pp. Exploring for coal 
with a diamond drill. Analyses of F. A. Gooch and B. T. Putnam of nine 
samples of Portsmouth coal, averaging about 73 per cent, carbon; one of 
Cranston coal, 82 carbon, and others. “ The Portsmouth coal possesses the 
striking peculiarity of quickly taking up a large percentage of water under a 
moist condition of the atmosphere, and as readily parting with it under a 
drier condition of the atmosphere.” The percentage of water may vary 10 
to 15 per cent. Fraudulent coal-core cut in Seekonk, Mass., in 1875.

1885. A. B. Emmons, T ransactions Amer. Institute M ining Engineers. 
“Notes on the Rhode Island and Massachusetts Coals,” pp. 510-517.
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1886. Prov. J ournal. “ Local Artesian Wells,” Dec. 10. “ A New R. I. Indus
try,” Dec. 30. Advocates “ erecting a modern blast furnace at some point on 
Nar. Bay,” using Cumberland iron ore and Portsmouth coal. Refers to re
sults of experiments by W. H. Adams with Portsm. coal, given in Engineer 
and M ining J ournal of Dec. 4.

1887. Providence Franklin Society. “ Report on the Geology of Rhode 
Island.

Providence J ournal. Available at Providence Public Library. Special clippings 
on the subject of “ Rhode Island Coal.”

B. K. Emerson (and J. H. Perry). “ The Green Schists and Associated Granites 
and Porphyries of Rhode Island: U. S. G. S. Bull. 311.

1895. J. ‘J. Stevenson. Transactions op the M anchester Geological 
Society, Vol. 23, pp. 117-121. “ Report on the New England Coal Fields of 
the United States.”

1899. Shaler, Woodworth and F oerste. Monograph 33. United States 
Geological Survey. .

1906. W. Griffith. M ining M agazine, Vol. 13, pp. 214-221. “Kinds and 
Occurrence of Anthracite Coal.”

1910. R. H. H osler. E ngineering and M ining J ournal, 89; pp. 1122-1124. 
“ The Northern Appalachian Coal Field.”

1910. C. W. Brown. Rhode Island Industrial Statistics, Annual Report 1909, 
pt. 3, pp. 59-128. “ Preliminary Report of the Natural Resources Survey 
of Rhode Island.”

1910. C. W. Brown. B ull. Geol. Soc. America, Vol. 21, p. 783. “ Rhode 
Island Coal,”

1912 F. H. Lahee, “Metamorphism and Geological Structure.” Am. Jour. 
Sci., Vol. XXXIII, pp. 249-262, 354-372, 447-469 — especially p. 355.

1913. N. W. Lord and others. Bur. M ines Bull. 22. “Analyses of Coal in 
the United States.”

1913. WiNthrop P. H aynes. Discovery of Bivalve Crustacea in the Coal 
Measures near Pawtucket, R. I. Science 1913, pp. 192-193. (Gives refer
ences to other papers on Paleontology).

1914. G. F. Loughlin. Am. J our. Sci. 29: p. 447. “ Intrusive Granites and 
Associated Metamorphic Sediments in Southwestern Rhode Island.

1914. G. F. Loughlin and L. A. Hechinger. Am. J our. Sci. Vol. XXXVIII.
' “An Unconformity in the Narragansett Basin of Rhode Island and Massa

chusetts.” (Mr. Loughlin has changed his views as to the age of the Dedham 
granodiorites.)

1914. G. H. Ashley. U. S. G. S. Bull. 541: pp. 155—162. “ Rhode Island 
Anthracite.”

1915. G. H. Ashley. U. S. G. S. Bull. 615. “ Rhode Island Coal.”
1918. B. K. Emerson. U. S. G. S. Bull. 597. “ Geology of Massachusetts and 

Rhode Island.”
1919. K irby Thomas. Coal Age 15: 748. “ Coal and Oil in Rhode Island.”
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A p p e n d i x  II.  
Table 8  Geneeal Coal Statistics. 

Anthracite.

P e r io d . Total Pro
duction.

New
England
Receipts.

Per Cent 
of Pro
duction.

Total
Exports.

Per Cent 
of Pro

duction.

Imports 
’ into 
United 
States.

1916..................................... 87,578,000 10,715,000 12.2 4,666,000 5.3 6,000
1917..................................... 99,612,000 11,680,000 11.7 6,007,000 6.0 13,000
1918..................................... 98,826,000 13,621,000 13.8 4,968,000 5.0 37,000
1919..................................... 88,092,000 10,578,000 12.0 5,073,000 5.8 83,000
1920 ..................................... 89,598,000 11,255,000 12.6 4,962,000 5.5 32,000
1921..................................... 90,473,000 11,374,000 12.6 4,677,000 5.2 9,000
1922 ..................................... 54,683,000 6,471,000 11.8 2,649,000 4.8 234,000
1923 ..................................... 96,509,000 12,184,000 12.6 5,130,000 5.3 300,000
19241 ..................................... 90,000,000 10,973,000 12.2 4,059,000 4.5 I 110,000

1 1924 figures subject to slight revision.

Bituminous Coal.

P e r io d . Total Pro
duction.

New
England
Receipts.

Per Cent 
of Pro

duction.

Exports
from

United
States.

Per Cent 
of Pro

duction.

Imports
into

United
States.

1916..................................... 502,520,000 24,122,000 4.8 20,709,000 4.1 1,714,000
1917..................................... 551,791,000 23,504,000 4.3 23,840,000 4.3 1,448,000
1918..................................... 579,386,000 27,171,000 4.7 22,351,000 3.9 1,457,000
1919..................................... 465,860,000 18,182,000 3.9 19,043,000 4.1 1,012,000
1920 ..................................... 568,667,000 22,434,000 3.9 38,517,000 6.8 1,245,000
1921..................................... 415,922,000 17,188,000 4.1 23,140,000 5.6 1,258,000
1922 ..................................... 407,894,000 18,808,000 4.6 12,413,000 3.0 5,060,000
1923 ..................................... 545,300,000 23,682,000 4.3 21,454,000 3.9 1,882,000
19241 ..................................... 465,000,000 19,187,000 4.1 17,750,000 3.8 400,000

11924 figures subject to slight revision.

Table II. New England Coal Receipts. 
Anthracite.

P e r io d . All-Rail. Per Cent of 
Total Receipts. Tidewater. Per Cent of 

Total Receipts.

1916.............................................. 5,487,000 51 . 5,228,000 49
1917................................................................. 7,259,000 62 4,421,000 38
1918................................................................. 9,509,000 70 4,116,000 30
1919................................................................. 7,268,000 69 3,310,000 31
1920 ................................................................. 7,734,000 69 3,521,000 31
1921................................................................. 7,679,000 68 3,695,000 32
1922 ................................................................. 4,411,000 68 2,060,000 32
1923 ................................................................. 8,102,000 66 4,083,000 34
1924 ................................................................. 7,351,000 67 3,622,000 33
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Bituminous Coal.

P e r io d . All-Rail. Per Cent of 
Total Receipts. Tidewater. Per Cent of 

Total Receipts.

1916 . . . . 9,929,000 41 14,193,000 591917 . 10,811,000 46 12,692,000 541 9 1 8 ..................................... 11,114,000 41 16,058,000 591919 . 9,655,000 53 8,527,000 471920 . . . 12,223,000 54 10,211,000 461921 . 8,374,000 49 8,814,0001922 . 5,812,000 31 12,995,000 691923 . . . . 9,624,000 41 14,051,000 591924 ........................................................ 7,155,000 37 12,032,000 63
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Resolve providing for the Acquisition of Engineering and Geological 
Data relative to the Coal Deposits of Southeastern Massachusetts.
Resolved, that a special commission of three persons be appointed by the 

governor for the purpose of ascertaining by borings and field tests the extent, 
quality and availability of the coal deposits of southeastern Massachusetts. The 
commission and its authorized agents and employees may enter upon private 
land and erect thereon and use works, buildings and necessary equipment and 
appurtenances, and shall pay all damages caused thereby. In case of failure of 
the commission to agree with any party in interest as to the amount of said 
damages, they shall be determined and recovered under chapter seventy-nine of 
the General Laws. Said commission shall keep in touch with the work of federal, 
state and other agencies interested in these coal deposits and give them such 
assistance as it deems advisable, and may invoke the aid of said agencies and of 
scientific societies and other organizations. Said commission may expend for the 
purpose of this investigation such sums, not exceeding fifty thousand dollars, as 
the governor and council may approve, and shall report the results of its opera
tions to the general court not later than the first Wednesday in January, nineteen 
hundred and twenty-seven.

In case the commission shall recommend that the mining of said coal deposits 
he feasible, it shall submit with its report the draft of a statute regulating said 
mining which shall contain adequate provisions by way of taxation or otherwise 
whereby the commonwealth shall be reimbursed for all expenditures incurred 
under this resolve.




