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THE IRON AND ASSOCIATED INDUSTRIES OF LORRAINE, 
THE SARRE DISTRICT, LUXEMBURG, AND BELGIUM,

By ALFRED H. BROOKS and MORRIS F. LA CROIX.

PREFACE.

By ALFRED H. BROOKS.

Among the economic changes caused by the war none are of 
greater importance than those that affect the iron and steel industry. 
The restoration of Lorraine Annexe"e 1 gives France not only com 
plete control of 48 per cent 2 of the European iron reserves but 
under present conditions gives her virtually a monopoly of the iron- 
mining industry of continental Europe. The output of the French 
coal fields, however, even with France in control of the Sarre, will be 
far below her requirements, and she must continue to draw on other 
countries for a coLsiderable part of her coal and coke. 

. Germany, on th<;\ other hand, with the loss of Lorraine iron ore, 
can not continue to be a power in the metallurgic industry unless 
she draws heavily on foreign countries for iron. She will, however, 
still own in her Westphalian fields the largest reserve of coking coal 
in continental Europe. France will therefore control the iron of 
continental Europe and Germany to a large extent will control the 
coking coal. o - '

Belgium has considerable reserves of coking coal, but the product 
of her mines will always find a strong competitor in an open European 
market with that of Westphalia. If Westphalian coking coal, which 
can be sold at a lower price than that of other countries, is shut out 
of France and Belgium the cost of producing iron and steel there will 
be increased. This would mean a higher price to the domestic con 
sumer and would make it more difficult for France and Belgium to 
compete in the steel market of the world.

The iron mines of French Lorraine have been relatively little 
damaged, and given the labor could soon be restored to their pre-war 
productive capacity. A considerable number of the French and

1 The part of Lorraine that was taken from France by the Treaty of Frankfort (1871) and restored by the 
Treaty of Versailles (1919) has been miscalled German Lorraine and by the Germans Lothringen. As this 
paper treats chiefly of the pre-war conditions, this district will be referred to by its French name Lorraine 
Annexde. It was formerly a part of the Department of the Moselle.

2 The figures on iron-ore reserves used in this volume represent known ore and are taken from "Iron-ore 
resources of Europe," by Max Roesler (U. S. Geol Survey Bull. 706, in preparation).

9



10 IRON AND ASSOCIATED INDUSTRIES OF LORRAINE, ETC.

Belgian metallurgic plants that used Lorraine ore have been destroyed 
and it may take five years to restore them to their pre-war capacities. 
The inclusion in France of the iron and steel plants of Lorraine 
Annexee and the control of the Sarre district will afford but little 
relief, as these plants will continue to be supplied from the mines on 
the German side of the pre-war frontier. Therefore, unless the ore 
is sent to Westphalian and Rheinland furnaces the mines in French 
Lorraine can not be worked to then" full capacities during the recon 
struction period, a fact that would be very regrettable, for their 
product would give a quick asset to impoverished France. Without 
this outlet the French iron mines can find a market for only abbut 
half the ore they can produce. Furthermore, it is by no means cer 
tain that even after restoration the French and Belgian plants can 
consume all the iron produced by the Lorraine mines. Therefore, 
however desirable it may be to limit Germany's output of iron and 
steel, any such limitation will certainly, during the period of recon 
struction and probably after it, curtail the output of the iron mines 
of French Lorraine.

The rebuilding of the French and Belgian metallurgic plants will 
make it possible to install in them the most modern equipment and 
will thus give them some advantage over competitors that use pre-war 
plants. On the other hand, during this period of construction the 
French and Belgian steel and iron products will in an open market 
be more or less at the mercy of the undamaged, established industries 
of other countries. A whip hand can be held over Germany by 
refusing her the iron ore and not using her coal, but the employment 
of this resort, as has already been shown, will be to the disadvantage 
of the French mines and will increase the cost of iron and steel 
products in both France^ and Belgium.

The French ownership of iron ore, the coking coal reserves of 
Belgium, and, especially, the geographic position of Belgium, which 
makes it the natural seaboard outlet for the Lorraine field, will give 
France and Belgium advantages in the world market for their iron 
and steel products. These economic advantages would be further 
improved by a competitive use of Westphalian coking coal, which is 
so favorably located for cheap transportation into both countries.

To arrive at an understanding of these problems it was necessary 
to make an investigation of the pre-war conditions of the industry. 
The results are here submitted in several chapters dealing with the 
iron and steel industries of the districts that consumed the greater 
part of the Lorraine iron ore during the pre-war decade. The first 
chapter is an attempt-to apply the results to the above-cited problems 
by forecasting the future of an industry based on Lorraine iron ore.

In addition to the facts regarding,the industry itself information 
on ownership has been collected, especially with reference to the con-
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trol by German capital. This increased the work greatly, for it 
necessitated a search for data relating to more than 200 corporations 
operating in France, Germany, Luxemburg, and Belgium.

This report in its original form was prepared at Paris for the use 
of the American Commission to Negotiate Peace. Its compilation 
was due to suggestions made by Mr. Charles P. Perrin and Dr. C. K. 
Leith, and it was brought to completion at the request of Dr. A. A. 
Young, economist of the Peace Commission. The data were com 
piled and the report was prepared under the direction of Brig. Gen. 
Charles H. McKins.try, then chief of the War Damage Board of the 
Peace Commission, to whom the writer is indebted both for full- 
handed support of the project and for all needed office facilities.

The purpose of the original report was to lay before the commission 
certain facts relating to the pre-war use of Lorraine iron ore and 
thereby to forecast the probable future of the metallurgic industry 
in Lorraine as modified by the new national control of certain dis 
tricts. The signing of the peace treaty has put into effect the changes 
in national control which, were only under discussion when the report 
was submitted. Other questions relating to international exchange 
of raw material are still unsettled. The original report was in effect 
an argument for the adoption of certain policies with reference to 
the iron and coal industries of central Europe. In the revision of 
the report some attempt has been made to modify statements to 
accord with the new conditions created by the signing of the peace 
treaty, but in general the report must remain as originally prepared. 
For the reasons stated the reader will find that certain parts of the 
report are presented as arguments rather than as expositions, a form 
that would be more appropriate for this publication.

Certain other features inherent in the original draft can not now 
be changed in 'the time available for its revision. The peace com 
mission desired to obtain as complete a statement 3 as possible re 
garding corporate and especially German pre-war ownership of the 
iron and steel industries here discussed. This was therefore made 
an important feature of the report, and it remains as originally pre 
sented, though in view of changes of ownership, due to the new 
economic conditions, it now has or soon will have little more than 
historic interest. It is unfortunate, also, that the report as originally 
prepared did not include footnote references to the sources of the 
facts presented. To insert them now would be too great a task, 
but all the works consulted are listed at the end of this volume.

a There are fairly complete statements on capitalization, holdings, etc., of Belgian corporations in "La 
i Recueil financier, 1918," Brussels, 1918; and of German corporations in "Handbuch der deutschen Aktien- 

Gesellschaften," editions of 1917-18 and 1918-19, Berlin. The published statements in regard to French 
corporations are very i ncomplete. The best are contained in the'' Annuaire du Comit6 des forges de France, 
1914 and 1915," and "Annuaire du Comit6 general des houilleres de France, 1914." Both were published 
in Paris.
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In general, the statistics of production here presented are derived 
from official publications that are both accurate and complete. On 
the other hand, complete data on the movements and places of con 
sumption of some iron ore, iron and steel products, and coal are 
lacking, and this part of the statistical data was therefore supple 
mented by the best estimates available. The possible errors in 
these estimates are, however, not large enough to invalidate the con 
clusions presented and therefore will not affect the general argument. 
It should be added that the published statistics for Belgium are more 
complete than those for any other countries considered.

The least accurate of the statistics here presented are those relating 
to net profits, gross value of products, and value of mineral lands and 
mining and metallurgic plants. In this field the published data are 
very incomplete, especially in regard to the French industry. There 
are no complete French official figures on unit values of manufactured 
iron and steel products. In the absence of exact data certain assump 
tions had to be made, but these assumptions are believed to be so 
nearly true that they do not invalidate the general accuracy of the 
conclusions reached. In any event, an attempt has been made to 
make the tables presenting profits and values in the different districts 
consistent among themselves by using comparable unit values. 
Therefore these tables, though they may contain errors, are yet 
relatively fairly accurate.

In addition to preparing the parts of this report with which he is 
credited, Maj. Morris F. La Croix, Engineers, has contributed many 
valuable suggestions that are embodied in other parts of the volume. 
Lieut. Harold F. Crooks, Engineers, rendered invaluable aid through 
out the investigations. It was his special task to compile the data 
on which many of the statistical tables are based. The magnitude of 
this task is shown by the list of works consulted. * (See pp. 125-127.)

While he was serving in the Engineer Corps, United States Army, the 
writer was fortunate in becoming familiar with much of the region 
whose iron industry is here under discussion. None of this field work 
was, however, done with a view to preparing this report. Moreover, 
the journeys to northern and northeastern France were made in part 
during the war, when the conditions for observations were by no 
means favorable. The office studies were made at Paris late in the 
winter of 1919 and occupied the time of three Engineer officers for 
two months. This investigation was made possible only by facilities 
offered by a number of Paris libraries and institutions. Among 
these, special acknowledgment for the loan of books should be made 
to the ficole des mines, the Comite g6n6ral des houille'res de France, 
and the Comite" des forges de France. The writer is also indebted to 
Dr. Alexandre Delmer, of Brussels, for information about the iron 
and steel plants of Belgium.
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PAST AND FUTURE USE OF LORRAINE IRON ORE. 13

Max Roesler, of the United States Geological Survey, has made 
an exhaustive study of the literature relating to the iron ores 
of Europe, but his results were not available when the original of this 
report was prepared. This report, which deals primarily with the 
utilization of the Lorraine iron ore, is therefore supplementary to 
such parts of Mr. Roesler.'s report as deal with this deposit. Mr. 
Roesler's report 4 has been used in the revision of this manuscript 
with reference to iron-ore reserves.

The war has shown that the American people should have full 
knowledge of European industries, and especially of the iron and 
steel industry of Lorraine, which has been and will be the strongest 
competitor with our export trade in iron and steel products. This 
condition is believed to be a full justification for making available to 
American readers the facts contained in this volume.

THE PAST AND FUTURE USE OF LORRAINE IRON ORE.

By ALFRED H. BROOKS. 

INTRODUCTION.

The enormous development of the iron' and steel industries of 
continental Europe during the last two decades (see fig. 1) has in 
large measure been the result of the best economic use of the iron ore 
from Lorraine and of the coking coal from the tributary fields. (See 
PI. II.) Though the ownership of the iron and coal was distrib 
uted among four countries (see map^ PL I, in pocket), trade re 
strictions did not reduce very much the free movement of the raw 
material. As a consequence large iron and steel industries grew up 
at localities determined by geographic conditions rather than by 
political boundaries.

Evidence of the magnitude of this pre-war industry is found in the 
value of the iron lands and of the metallurgic plants using Lorraine 
ore in the districts here described. The total value of these in 1913 
is estimated to have been 4,150,000,000 francs. To this should be 
added the value, estimated to have been even greater, of such of the 
metallurgic plants of northern and central France, the Kheinland, 
and Westphalia as use the Lorraine ores. The total value of the 
iron mines and lauds of Lorraine and of the furnaces and steel plants 
of France, Luxemburg, Belgium, and Germany that used Lorraine 
iron ore in 1913 was probably about 10,000,000,000 francs.

The gross value of the iron ore and iron and steel products of the 
districts here described in 1913 was about 1,982,850,000 francs, and 
the profits were about 246,000,000 francs. About 150,000 men were 
employed in these industries. The gross value and profits on the 
manufacture of iron and steel made from Lorraine iron ore and pig

< Roesler, Max, The iron-ore resources of Europe: U. S. Geol. Survey Bull. 706 (in press).



14 IRON AND ASSOCIATED INDUSTRIES OF LORRAINE, ETC.

iron shipped into other districts than those here considered has not 
been determined. Though the above figures on values and profits 
are only, roughly' approximate, they indicate the magnitude of the 
mining and metallurgic operations that were based on the iron de 
posits of Lorraine.

More accurate evidence of the magnitude of the Lorraine iron 
industry is found in the percentages it contributes to the total iron, 
output of Europe, France, and Germany. In 1913 Europe con 
sumed 109,030,000 tons 5 of iron ore, of which 48,093,000 tons came

METRIC 
TONS

40,000,000

30,000,QOO

20,000,000

10,000,000

"^ iejglu

/

FIGURE 1. Steel production of Europe, 1894-1913.

from the Lorraine field, including Luxemburg. The Lorraine iron 
ore is of much lower grade than the average of other European iron 
districts, 8 and the above ratios of tonnage of ore consumed therefore 
somewhat exaggerate the importance of the Lorraine output. If 
only the iron content "of the ore is considered the Lorraine fields in 
1913 furnished 34 per cent of the total iron consumed in Europe, and 
if the consumption of the British Isles is deducted, Europe in 1913 
drew 40 per cent of its metallic iron from the Lorraine field.

s All weights are here given in metric tons. A metric ton equals 1.1 short tons. 
6 In 1913 the average iron content of all the ore consumed in Europe was about 41 per cent; that of Lor 

raine ore, 32 per cent; that of European iron ore without Lorraine, 49 per cent.
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In 1913 France consumed 13,262,000 tons of iron ore, of which 
12,511,000 tons (including 376,000 tons from Luxemburg) came from 
the Lorraine field. On reducing this to metallic content of iron we 
find that 95 per cent of French iron in 1913 was produced from 
Lorraine ore.

METRIC
TONS 

50,000,000

40,000,000

30,000,000

30,000,000

10,000,000

0 1=

Imports 
from:

^  Sweden
v-France
vSpain
^Russia
^-Austria

1904 1905 1906 1907 1908 1909 1910 1911 1912 1913 
FIGURE 2. Consumption and production of iron ore in the German Empire, 1904-1913.

Germany's dependence on Lorraine iron ore (see PI. II) during the 
enormous expansion of her iron and steel industry in the pre-war 
decade is illustrated by the accompanying diagram (fig. 2). In 1913 
63 per cent of the iron ore she consumed and about 50 per cent of 
the metallic iron came from the Lorraine fields.8 a The diagram shows 
that Germany has in the past drawn heavily on Spain and Sweden

Oa In 1913 28,608,000 tons of iron ore was mined in the German Empire, of which 21,000,000 tons came from 
Lorraine Annexde.
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for iron ores, but that during the last few years there has been no 
marked increase in the imports from those countries. Spain's 
reserves of the highest grades of iron ore, which have found a market 
in Germany, are indeed being depleted, though she still has large 
reserves of ore having a lesser iron content. Sweden has during the 
last decade enacted laws 7 placing certain restrictions on exports of 
iron ore.

It is for these reasons that Germany's iron masters before the war 
became alarmed as to a future supply of iron for their rapidly grow 
ing industry. To provide for the future, German iron and steel 
companies then began buying large tracts of iron land in French 
Lorraine. Before the outbreak of the war the Germans had already 
secured control of 10 to 15 per cent of the entire field. It is probable 
that German iron masters "viewed with equanimity the outbreak of 
.the war, which they were assured would give them control of the 
great Lorraine iron field.

The pre-war distribution of the iron reserves of Europe, France, 
and Germany is illustrated in figure 3. At that time France owned 
33 per cent of Europe's iron reserves and Germany 22 per cent. 
The German plan to annex French Lorraine would have given Ger 
many control of practically 50 per cent of Europe's known iron 
resources. As it is, the Treaty of Versailles has left Germany with 
only 7 per cent of Europe's iron reserves, while France owns 48 per 
cent. Moreover, the deposits of iron ore in the German Republic 
are widely scattered, and some of them are not favorably located for 
economic development. Therefore any large production of iron or 
steel in Germany must be based on imported ores. Her metallurgic 
industry would be doomed were it not for the fact that .Germany owns 
in her Westphalian field the largest reserve of coking coal on the 
European continent. It will be shown that this coal is necessary to 
assure an economic utilization of France's Lorraine ores.

LOBBADTE IRON DEPOSITS. 

GENERAL FEATURES.

Except for some small outliers the great iron deposits of Lorraine 
occur in a belt extending northward from about the latitude of Metz, 
along the pre-war frontier between France and Germany. (See PI. 
I, in pocket.) This iron-bearing zone reaches into both countries, 
traverses the southern apex of Luxemburg, and ends just within the 
Belgian frontier. It has a length of 60 kilometers and is from 10 
to 30 kilometers wide. To the south is the Nancy iron district, 
lying entirely within what was formerly French Lorraine and forming 
an extensive outlier of the main Lorraine iron field. (See PI. I.)

7 Dieschwedische Eisenerzfrage: Stahl und Eisen, vol. 27, pp. 533-534,1907.
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EUROPE.

Great Britain. ................................................................

Tons of iron 
(Fe).

242,000,000
990,000,000

fin nfifi nnn
558,000,000
260,000,000
443,000,000
!!53,000,000
318,000,000
284,000,000
111,000,000
86,000,000
31,000,000

3,736,000,000

Per cent 
of total.

6.6
26.5
1.6

15.0
7.0

11.9
9.2
8.5
7.6
3.0
2.3
.8

100.0

FRANCE.
Tons of iron (Fe).

French Lorraine................... 990,000,000
Rest of France..................... 242,000,000

GERMANY.
Tons of iron (Fc). 

Lorraine Annexee.................. 558,000,000
Rest of German Empire............ 260,000,000

Total French reserves........ 1,232,000,000 Total German reserves....... 818,000,000

FIGURE 3. Iron content (Fe) of known iron-ore reserves in Europe, France, and Germany, 1913, 

187234° 20 Bull. 703  2
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The Jurassic sediments; in which the beds of iron ore occur crop 
out along the eastern margin of the belt and dip for the most part 
gently to the west. This simple monoclinal structure is modified by 
some upwarps and faults which lie at right angles to the general 
trend of the belt and which have divided the field into a number of 
ill-defined basins. In general the ore beds occur as outcrops or at 
shallow depths in the eastern part of the field and'at considerable 
depths in its- western part. The western boundary of the field has 
not been everywhere definitely determined, and it may extend beyond 
the limits shown on the map (PL I).

Though the Lorraine iron deposits were among the first in Europe 
to be utilized, then: modern industrial importance dates from the 
discovery in 1880 of a method of economic use of their high-phos 
phorus ores. At the time of the Treaty of Frankfort the great 
potential value of the Lorraine iron field had not been realized. 
Moreover, the bedded character of the deposits was not known, and 
the commercial ore bodies were believed to be limited to the out 
crops. Bismarck therefore took only the zone along the outcrops 
where ore had actually been mined, and, as it subsequently proved, 
by ignorance of the geologic conditions left to France much the 
larger part of the reserves. No doubt the hope of rectifying this 
matter from the German point of view was one of the most important 
contributory causes of the war.

The Lorraine ore deposits are by far the most valuable in Europe, 
because (1) they contain the largest reserves occurring in one field 
(see PL II); (2) they are readily accessible and within easy com 
munication of large coal fields; (3) they are of suitable composition 
for the basic process; and (4) they are mined at a comparatively 
low cost.

RESERVES.

The total reserves of iron ore in the Lorraine field are estimated 
to be 5,000,000,000 tons. This estimate, because of the comparative 
regularity of the deposits, is probably'more nearly accurate than 
those made for most iron-ore districts. The distribution of the iron 
lands and reserves by countries and districts is as follows:

Area and ore reserves of Lorraine iron field, 1918.

.
Area 

(hectares).

67.610 
35,860 
3,670 

400

107,540

. Iron-ore reserves.

Tons.

3,000.000,000 
1,830,000,000 

270.000,000 
525,000

5,100,525,000

Per cent 
of total.

58.80 
35.90 
5.29 

.01

100. 00
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Any forecast of the time of exhaustion at the increasing rate of 
production during the pre-war decade is liable to be seriously in 
error. It is certain, however, that these deposits will not be ex 
hausted within a century. Though the iron content of the Lorraine 
deposits is low compared with that of other iron ores of Europe 
they contain 43 per cent of the total metallic iron reserves of Europe.

GEOGRAPHIC RELATIONS. "*

The position of the Lorraine field along the drainage basins of 
Meuse and Moselle rivers renders them readily accessible to these 
two large tributaries of the fchine. (See PL II.) This location 
gives railroad connections by easy .grades both with the Rhine 
Valley and with the lowlands of Belgium, which, in turn, has an 
elaborate canal system connecting with tidewater ports. (See PI. I, in 
pocket.) Both the Rhine-Marne and the Meuse canals, which give 
outlets to the east and north, are not far distant but have been 
little used for ore. Prior to the war less than 5 per cent of the ore 
shipped to the Rhine Valley was water-borne. The return cargo of 
coking coal from the Westphalian fields has, however, been a greaf 
factor in the Lorraine iron industry. Tlie long-debated project of 
a canal down the Moselle, the building of which would afford no 
serious difficulties, would give still better transportation to the 
Rhine Valley.

The coal of the Sarre district lies close to the iron of Lorraine. 
That of Belgium and northern France has been extensively used in 
the Lorraine field and involves a railroad haul of about 150 kilo- 
meters. It will be shown below that the high-grade coal of West 
phalia, which is readily accessible by rail and canal, has been of the 
Highest importance in the development of the Lorraine ores.

COMPOSITION OF ORES.
 

The iron content of the Lorraine ore ranges from 24 to 41 per 
cent; the average of the ore mined in 1913 was about 33 per cent. 
The iron content of these deposits is low compared with that of the 
deposits in other European districts, which runs from 50 to 60 per 
cent. It has been the practice to smelt the low-grade Lorraine ore 
in the local furnaces and ship the better ore to the more distant 
places (Belgium, north and central France, and Westphalia). The 
iron content of the shipping ore is from 34 to 38 per cent. A valuable 
characteristic of the Lorraine iron deposits is that they contain 
both calcareous and siliceous ores, making it possible to obtain the 
proper mixture for blast furnaces. "

Most important of all is the fairly constant phosphorus content 
(1.5 to 2 per cent) of the Lorraine ore. This makes it available 
for the basic process of reduction with the valuable by-product of
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slag fertilizer. In fact, the enormous development of the iron and 
steel industry using Lorraine ore is due entirely to the basic process 
of steel making, which was first employed in 1880.

MINING COST.

The regularity of the Lorraine ores, which occur in beds, and 
other favorable conditions tend toward low mining costs. In 1913 
the cost of mining was from 3 to 4 francs a ton. This is lower than 
the cost of mining in most other European iron fields.

COKING COAL.* <
GENERAL DISTRIBUTION.

There are six coal fields within 250 kilometers of the Lorraine 
iron district (see Pis. I and II) which have a total known reserve 
of about 86,000,000,000 tons of coal, of which at least 40 per cent 
is suitable for coking. Under present metallurgic practice it will 
require a total of about 2,500,000,000 tons of coking coal to smelt 
the entire iron reserves of Lorraine. Therefore there is much more 
coking coal in these fields than is needed for all the known Lorraine 
ores. About 74 per cent of this coking coal is in the Westphalian 
field of Germany.

The distribution of the coal reserves of continental Europe is by 
no means favorable to France and Belgium, for much the larger 
part is east of the Rhine. Figure 4 illustrates the national owner 
ship of European bituminous coal (including some anthracite but 
excluding subbituminous and lignite coals) in 1913. From this 
diagram it will be seen that the bulk of the coal belongs to Great 
Britain and Germany. These bituminous reserves contain all the 
coal which, oeven under improved coking practice, is likely to -tfce 
used in metallurgic plants. Inasmuch as good coking coal is quite 
as necessary as iron ore for the development of iron and steel manu 
facture, the distribution of the fuel will favor the industries of Great 
Britain and Germany rather than those of France and Belgium. 
With the restoration of Lorraine Annexee to France she has more 
or less of a monopoly of the available iron ores of continental Europe, 
but as shown in figure 4 her ownership of the coal reserves, even 
including the Sarre field, will be small compared with that of Great 
Britain and Germany,

FRENCH COAL FIELDS.

The French coal fields have been extensively drawn upon to supply 
coke for the Lorraine ore. The^-coke is of good quality, but the re 
serves are not large, and before the war the quantity produced did

8 In the revision of this section use has been made of an unpublished report by Eugene Stebinger, of the 
United States Geological Survey, entitled "Coal and coke in Europe."
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not suffice to smelt all the iron produced in French Lorraine. Most 
of the domestic coal used in smelting Lorraine ore-came from the 
Valenciennes field (see PL I), in the Department of Nord, the largest 
in France, which in 1913 produced 68 per cent of her coal. Here the 
coal-bearing rocks occur in a deep syncline, overturned and faulted 
on the south, with many minor folds and faults. These rocks con 
tinue eastward into Belgium, where they form the principal coal 
field of that country, and an extension into Germany is found in the 
Aix-la-Chapelle field. In the Department of Pas de Calais the 
deepest mining in 1913 was done at a depth of 1,000 meters, and the 
average depth of the hoisting shafts was about 350 meters. The

METRIC
TONS

70,000,000

60,000,000

50,000,000

40,000,000

30,000,000

ZO.OOOjOOO

10,000,000

Goajjjrocl ucti_qn_of_Frc

Imports frorr

.mportatiPD-

Enfeland __

FIGURE 5 French coal industry, 1904-1913.

average price of coal f. o. b. at the mine in 1913 was 16.36 francs a 
ton. This was the lowest pric.e for bituminous coal in France. Out 
of the 4,027,000 tons of metallurgic coke produced in France in 1913, 
3,078,000 tons was made from Valenciennes coal.

During the war much the larger part of the Valenciennes field was 
held by the enemy. Mining was active in that part of the field held 
by the British, however, even within the zone of shell fire. Indeed, 
for a while the French miners were actually recovering coal from 
deposits under the German trenches, entry being effected by a shaft 
some 2 miles distant. The Germans, discovering their operations, 
filled the underground works with gas and killed a number of the 
heroic miners. On evacuating the coal fields of France the Germans
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as a deliberate policy did as much damage to the mines as time per 
mitted. As a result of this damage and the destruction incident to 
military operations, it will take some time, probably at least five 
years, to restore the Valenciennes field to its pre-war condition. 8a

In point of production the coal fields of the Department of the 
Loire (St. Etienne and smaller ones) are second in importance to 
France. The coke produced from coal mined in these fields amounts 
annually to only a few hundred thousand tons. A little coke is also 
produced from other fields in France, but it finds only a local market. 
The geographic location of all these fields makes it improbable that 
their coke will ever be extensively used in smelting Lorraine ore.

France is essentially an importer of coal and coke, for she is npt 
able to meet her own requirements. In 1913 she produced 40,844,000 
tons of coal 9 (including lignite), of which 1,238,000 tons was exported, 
and in the same year she imported 19,797,000 tons of coal.. This 
made the total consumption of France 58,403,000 tons, of which 33

METRIC
TONS 

8,000,000

7,000,000

6,000,000

5,000,000

4,000,000

3,000,000

2,000,000

1,000,000
Belgium

Total

FIGURE 6. French coke industry, 1904-1913.

per cent was imported. Of the importations 11,257,000 tons came 
from Great Britain, 3,491,000 tons from Germany, and 3,670,000 
tons from Belgium. The problem of coal supply was one of the-most 
difficult of the war. By desperate efforts Great Britain increased her 
shipments to 19,000,000 tons in 1916 and to over 20,000,000 tons in 
1917 and 1918. Great Britain and France were at the same time 
furnishing large quantities of coal to Italy." A shortage of coal in 
France is no new condition, as is shown by the accompanying dia 
gram (fig. 5) illustrating the coal trade of the pre-war decade.

France is also a large importer of coke. In 1913 she consumed 
7,097,000 tons of coke, of which 41 per cent was imported. Of the 
imported coke 2,393,000 tons came from Germany and 547,000 from 
Belgium. The sources of the domestic coke are shown in the follow 
ing table, and the coke trade during the pre-war decade is shown 
graphically in the diagram (fig. 6).

8a Rice, G. S., Destruction of French coal mines and plants and their rehabilitation: Franklin Inst. 
Jour., Jun e, 1920, pp. 737-778. 

9 Statistiquo do 1'industrie mine'rale, 1913, Paris, Ministere des travaux publics et des transports, 1917.
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Gard. ..............
Isere. ..............

Tons. 
........ 87, 787
........ 60, 010
........ 22, 500
........ 17, 664
........ 11, 230
........ 1, 341

4, 027, 424

Coke produced in France, 1913, by Departments.

Tons. 
Pas-de-Calais................ 1,821,611
Nord...................... 1,256,717
Loire.......:.............. i79,989
Loire-Inf£rieure.............. 137, 357
Tarn........................ 125,984
Sa6ne-et-Loire............... 115, 732
Aveyron. ................... 98,463
Landes...................... 91,039

Including that used for coke France consumed in 1913 a total of 
64,834,000 tons of coal, of which she produced only 60 per cent. The 
Qontrol of the Sarre field can not at best meet so great a deficit in 
production, for, as shown on page 77, not over 7,000,000 tons of the 
annual output from this field will be available for use in France as 
defined by her pre-war boundaries.

It has long been known that there is a western extension of the 
Sarre coal field on the French side of the pre-war boundary. This 
coal has been prospected by some 20 drill holes. In the Department 
of Meurthe-et-Moselle, adjacent to the Lorraine iron field, several 
coal beds have been found at depths ranging from 659 to 955 meters. 
The data collected indicate possible reserves of 630,000,000 tons of 
coal of coking quality just where it is needed for reducing the Lor 
raine iron ore. For reasons difficult for a foreigner to understand 
no one has ever been granted a concession to mine this coal, though 
there have been a number of applicants. Meanwhile France has 
paid a heavy toll to Germany for Westphalian coking coal.

WESTPHALIAN COAL FIELD. 10

The Westphalian coal field of Germany is in the lower Rhine Basin, 
chiefly east of the river.11 Being close to tidewater it is favorably 
situated for export trade. What is more important to this discus 
sion,   it is connected by railway as well as by rivers and canals with 
the centers of iron and steel manufacturing of Lorraine and of 
Belgium. This field contains 56 per cent of Germany's pre-war 
bituminous coal reserves. If the Sarre coal field is now regarded as 
French, the Westphalian field contains about 70 per cent of the coal 
reserves of the German Republic. (See fig. 3.)

The Westphalian coking coal is among the best in Europe. This 
fact, coupled with its geographic location with reference to the 
Lorraine iron ore on one hand and to tidewater on the other, has 
made Westphalia not only the greatest coal-producing center of 
Germany but also the scene of the most extensive manufacture of 
iron and steel. Here are located 103 of the 288 German blast furnaces 
operated in 1913 (not including Luxemburg), and Westphalia produced

10 Called by the Germans the Rechtsrheinischer-Westphalischer Steinkohlen-Bezirk.
11 The extension of the fleld west of the Rhine is called the Crefeld Basin.
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in that year 8,220,000 tons of the total German output of 17,760,000 
tons of pig iron. Of Germany's total of 159 steel plants in 1913, 
91 were in the Rhine-Westphalia districts, and they produced 
10,112,000 tons of Germany's total of 17,617,000 tons of steel. In 
1913 some 4,500,000 tons of Lorraine iron ore was smelted in the 
Westphalian districts. In addition about 2,240,000 tons of pig iron 
made from Lorraine ore was refined in Westphalia.

The Westphalian coal field measures 95 by 40 kilometers, and its 
strata are not greatly folded but are considerably faulted. All 
mining is done by shafts, which range from 40 to 740 meters in depth. 
In 1913 the Westphalian field produced 114,487,000 tons of coal and 
22,554,000 tons of coke, which were respectively 60 and 70 per cent 
of Germany's total output of these products. The coal was taken 
from about 180 mines employing about 350,000 men.

In this field the highest perfection has been obtained in coke manu 
facture, with complete utilization of all by-products" Furthermore, 
it is a matter of record that the Westphalian coke, which is of the 
highest grade, is sold at a lower price than that made in France and 
Belgium. The accompanying diagram (fig. 7, p. 26) shows that 69 
per cent of the coke used in smelting Lorraine ore in 1913 came from 
the Westphalian field.

COAL FIELDS WEST OF THE RHINE.

There are two coal fields (Aix-la-Chapelle and Bruggener-Erkelenz) 
within the pre-war German boundary west of the Rhine. These 
form an eastern extension of the Belgium fields, to be described below.. 
The coals lie as deep as 1,500 meters, and the fields have a total area 
of about 1,200 square kilometers. They are more expensive to mine 
than the Westphalian coals and on account of this have not been 
developed to their full extent. In 1913 these fields produced 
3,265,000 tons of coal and 1,400,000 tons of coke. West of the lower 
Rhine, near Cologne, there is also an extensive field of lignite coal. 
This is developed on a large scale for making briquets. As its 
product is not used in the metallurgic industry this field need not here 
be discussed.

SARRE COAL FIELD.

The Sarre coal field, formerly a part of the German Empire but 
now, for a time at least, controlled by France, is described elsewhere 
in this volume. It lies adjacent to the Lorraine iron field (PI. I), 
but its best coking coals are far inferior to those of Westphalia. 
Their proximit}^ to the iron, however, has led to their extensive use. 
Their efficiency in blast-furnace practice is about 67 per cent of that 
of the Westphalian coal. The Sarre coke can be effectively used in 
blast furnaces only by mixing it with at least 20 per cent of West 
phalian or equally good coke. The Sarre field, as will be shown 
below, has extensive undeveloped reserves.
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BELGIAN COAL FIELDS.

The coal fields and the coal-mining and coking industry of Belgium 
are described by Maj. La Croix in a later section of this volume 
(pp. 80-124). Suffice it here to state that these fields have not been 
able to keep up with the domestic demands of the iron and steel 
industry for coking coal. In 1913, 23 per cent of the coke used in this 
industry was drawn from foreign sources, and of this 63 per cent came 
from Westphalia and 27 per cent from the Aix-la-Chapelle district. 
There are no great coal reserves in the developed parts of the Belgian 
coal fields, but the Campine Basin has been sufficiently explored to 
indicate that it can be looked to for a large supply of coking coal.

SUMMARY.

The above statement shows that by far the largest reserves of 
high-grade coking coal tributary to the Lorraine iron ore are in the

Westphalian field. Moreover, 
this field is so closely tied to 
the Lorraine iron districts by 
water and rail transportation as 
to give it a decided advantage 
over any of the other fields, ex 
cept the Sarre, whose coking 
coal is of an inferior grade. As 
a result the Sarre coke has found 
only a very local market in the 
metallurgic industry. On the 
other hand, Westphalian coking 
coal under pre-war conditions 
invaded not only Belgium but 
also French Lorraine. In 1913 
French Lorraine consumed 
2,229,000 tons of German coal, 
chiefly Westphalian, and 1,652,- 
000 tons of coke from the same 
source. (See p. 43.) In the 
same year Belgian metallurgic 
industries consumed about 
575,000 tons of German coking 
coal, chiefly from Westphalia. 

The accompanying diagram (fig. 7) illustrates the preponderant part 
taken by the Westphalian coal in smelting the Lorraine ore.

This dominance of Westphalian coking coal in the smelting of the 
Lorraine iron ore is due partly to the German control, under pre-war 
conditions, of the iron and steel industry based on the Lorraine ore.

Tons 
consumed.

. 2,552,800
760,000

3,086,300
14,310,900

20,710,000

Per cent 
of total.

12
4

15
69

.100

FIGURE 7. Sources of coke used in smelting and re 
fining Lorraine iron ore in 1913, including iron ore 
from French Lorraine, Lorraine Annexed, and 
Luxemburg.
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This matter is considered in a later section of this report. It is also 
due to the fact that Westphalian coal and coke have been sold at .a 
lower price than those of the competing fields. Facts in regard to 
this are set forth in the following table:

Prices of coal and furnace coke in coalfields tributary to Lorraine iron districts, 1909-1914,
in francs per ton.

[trices arc those of January 1 of each year at the place of production.]

Year.

IQfK)
1910..................
1911..................
1912..................
Ifll3.... ..............
1914..................

Trance (Valen 
ciennes field).

Coal.

17.50 
17.50 
18.50 
18.50 
20.00 
20.50

Coke.

21.50 
21.50 

  22.10 
21.43 
26.19 
26.00

Oermany. »

Sarre field.

Coal.

14.75 
14.75 
14.75 
14. 75 
16.00 
16.00

Coke

21 85

AVestphalian field.

Coal.

14.05 
13.45 
13.45 
13.20 
14.50 
15. 45

Coke.

20. r,2 
18.75 
20.62 
20.62 
21.85 
21. 25

Belgium.

Coal.

14.00 
13.00 
13.00 
13.50 
18.00 
16.00

Coke.

19. 50' 

19.50 
22.00 
22.00 
27.00 
22.00

In the time available for the preparation of this paper it has not 
been possible to obtain complete data on the relative freight rates 
on coal and coke from the several coal fields. The facts on hand, 
however, clearly indicate that the freight rates from the coal fields 
to the iron districts are in general favorable to the Westphalian coal.

Though the Westphalian coal field is the natural source of coke 
for the Lorraine ore, yet if this source should be shut out by statute 
or regulation the Sarre and Campine basins could supply the coking 
coal. It will be shown that these two fields contain large reserves 
of coking coal which could in the next five years be sufficiently devel 
oped to furnish all the coking coals needed for the Lorraine ores. 
The following table summarizes the data relating to the reserves and 
possible future output of coking coal from the fields here discussed:

Coking coal infields tributary to Lorraine iron field and estimate of production in 1924.

Coal field.

Belgian productive 
field.

A.ix-la-Chap3lIe, Brug- 
gcn, and Crefeld.-

Reserves of 
coking coal 

(tons).o

1,000,000,000 

1,000,000,000

64,000,000,000 
4,000,000,000

10 000,000,000 
35,000,000.000
1.000,000,000

40,000,000,000

Coking 
coal 

produced, 
1913 (tons).

4,090,000 

2,800,000

None. 
4,000,000

10,890,000 
36, 750, 000

],<!00,000

49,040,000

Estimated 
production, 
1924 (tons).

4,000,000 

3,000,000

8.000,000 
8,000,000

23,000,000

r 
Remarks.

/

l.'roduction can probably not bo in 
creased. 

Do.

Under development. 
Inferior in quality to other coking coals.

Approximate estimates. b Undeveloped.. This is "probable" and not "known" coal.
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The preceding table shows that theCampine and Sarre basins con 
tain ample reserves to smelt the Lorraine ore. Nor is there any doubt 
that if a market were available the annual production from these 
two fields, together with that from the other Belgian and French 
fields, could be brought up to the quantity needed for reducing Lor 
raine iron ore. It is, however, very doubtful whether the Campine 
and Sarre coals would be able to meet the competition of the West- 
phalian coals in an open'market. It is certain that without trade 
restrictions a large part of the Lorraine ore would be smelted by the 
use of Westphalian coke.

OWNERSHIP AND VALUE OF METALLURGIC PLANTS AND IRON
LANDS.

In the reports on the several districts are given detailed estimates 
on the value and information as to the ownership of iron lands and 
mines, blast furnaces, and steel plants. These reports summarize 
all the available data in regard to every corporation which has hold 
ings in the region under discussion. The ownership is rather complex 
as regards the source of capital; for example, there are some corpora 
tions whose capital is from both French and German sources, and 
others in which Belgian and Luxemburg capital predominates or is 
represented. Again, some of the companies organized in France 
are owned on the German side of the frontier of 1913. The large 
ownership of German companies in French Lorraine iron lands has 
been referred to in a previous paragraph. There is also much Ger 
man capital invested in the iron and steel industry of Belgium. 
About 85 per cent of all the iron lands of Lorraine and Luxemburg 
are owned by metallurgic companies. This is illustrated by the 
following table:

Corporate ownership of iron and steel plants and iron lands in Lorraine, Sarre district, 
Luxemburg, and Belgium, 1913.

\

c«.

Corporations oper 
ating iron and 
steel plants in 
district.

Number.

18
11

7
6

66

Percent 
age of 

total iron 
. lands
ovvned.

40
48

92

Other corporations 
owning iron 
lands.

Number.

34
29

Percent- . 
age of 
total

43
32

Total 
corporate

owner
ship of

iron land
(percent 
age of to 
tal area)/

83
80

92
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The metallurgic industry and mineral lands of Lorraine Annexe'6, 
the Sarre district, and Luxemburg are practically controlled by 14 
corporations having a total capitalization of about 850,000,000 
francs. These corporations are listed in the following table:
German corporations controlling iron and steel industry of Lorraine Annexee, Sarre district,

and Luxemburg.
Capitalization 

(francs).
Hutten u. Stahlwerk von Steinfort...................... 7,000,000
Deutsch-Luxemburgische................................ 162, 500, 000
Gelsenkirchener......................................... 188, 000, 000
Roechling.............................................. 25,000,000
Dillinger................................................ 21,100,000
Stumm. ............................................... 27,000,000
R. Booking............................................. (?)
Mannesmann........................................... 90,000,000
Rombacher............................................. 62,500,000
Lothringen E.isenwerke................................. 4,000,000
Thyssen................................................. 1, 250,000
Lothringen Huttenverein................................ 72, 500,000
Phoenix. .............................................. 132, 500,000
Gutehoffnungshutte..................................... 40,000,000

833, 350,000

The iron and steel industry of Lorraine is also affected by the 
combinations or syndicates of corporations known as "cartels," 
which are so important a feature of German industry. "Legally 
considered the cartel appears as a stock company of divers producers 
formed for the cooperative sale of their output or of certain classes 
of their product." 12 One of the strongest of these cartels is the 
" Rhenisch-Westphalischer Kohlen-Syndikat," which in 1913 con 
trolled 90 per cent of the Westphalian coal trade. This cartel was 
able through its influence to prevent any large development of 
the coking coals of the Sarre Basin. Many of the large German steel 
corporations have become independent of this syndicate by acquiring 
coal mines and coke plants for their own use. In the time available 
for this investigation it has been impossible to study the effect of 
these combinations of corporations on the industries here described.

In making the valuations given in the district reports the best 
information available has been used. When more exact data were 
not available the following formulas have been used to determine 
actual values.

Iron lands: Valued at 8,000 to 10,000 francs per hectare; based 
on recent sale values.

Iron-mining plants: Valued at 2 francs per ton of annual produc 
tion of iron ore; based on French and German published estimates.

Blast furnaces: Valued at 60 francs per ton of annual production; 
based on best information available.

12 Hauser, Henri, Germany's commercial grip on the world, p. 72, New York, 1918.
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Steel plants, including full equipment and tributary blastfurnaces: 
Valued at 300 francs per ton of annual production; based on best 
information available.

Coal land (Sarre district): Valued at 1,200 francs per hectare; 
based on recent sales.

Coal-mine equipment: Valued at 10 to 12 francs per ton of-annual 
production of coal; based on records of War Damage Board.

Coke plants: Valued at 18 francs per ton of annual production; 
based on records of War Damage Board.

These unit values and such other more exact information as was 
available were used in preparing the subjoined estimates of the total 
value in 1913 of the mines and plants in the iron and steel industry, 
as well as of the German holdings in it:

Estimated value of German interests in iron and steel industry of Lorraine, Sarre district, 
Luxemburg, and Belgium, 1913.

District.

French Lorraine. . ............................................

Total value of 
iron mines and 
iron and steel 

plants 
(francs).

1,345,000,000
1.191,000,000

500,000,000
414,000,000
700,000,000

4,150,000,000

Value of Ger 
man holdings 
in iron mines 
and iron and 
steel plants 

(francs).

100,000,000
950,000,000
425,000,000
265,000,000
125,000,000

1,865,000,000

Percent 
age of 

German 
holdings 
to total 
value in 

each 
region.

7.4
80.0
85.0
64.0
18.0

45.0

Estimated value of German interests in Sarre coal lands and coal mines, 1913, in francs.

[Coal lands 1,200 francs per hectare; coal mines 12 francs per ton of annual production; coke ovens 30,000
francs each.] 

Prussian Government:
Coal lands... 1.......................... 120,000,000
Coal mines and equipment................ 160,000,000
Coke plants..... ........................ 20, 000,000

Bavarian Government:
Coal lands............................... 5,000,000
Coal mines and equipment................ 6,000,000

300,000,000

Private coal and coke companies:
Coal lands............................... 50,000,000
Coal mines and equipment................ 44,000,000
Coke plants............................. 36,000,000

11,000,000

130,000,000 
Less French interests................... 30,000,000

100,000,000 

4ll, 000,000

In the course of the investigation many data have been collected 
on the profits of the industries connected with the mining and reduc 
tion of Lorraine iron ore. These are set forth in the accompanying
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reports, which show that in some districts fairly accurate figures on 
profits are available while in others such data are entirely lacking. 
Where no accurate data on profits have been available, the following 
figures have been assumed to be correct:

Iron ore, 0.75 to 1.50 francs per ton.
Pig iron, 8 francs per ton.
Haw and finished steel, 17 to 23 francs per ton.

The following table summarizes the data on profits for the entire 
industry, as well as tKe gross value of the output in 1913. As a rule 
it was possible to obtain accurate figures on the market value of the 
product, and hence the figures on gross value in the following table 
are probably more accurate than those on profits.

Estimate of gross value and profits on iron ore, pig iron, and raw steel produced in districts 
using principally Lorraine iron ore, 1913.

' Gross value of 
output 
(francs).

500.000.000
700,000,000
270,000,000
220,800,000
292,000,000

1,982,800,000

Profits 
(francs).

32,000,000
80,000,000
47,000,000
35,000,000
52,000,000

246,000,000

LABOR.

The following table shows the number of men employed in the 
industries here described. In both French Lorraine and Lorraine 
Annexed many Italian miners are employed, amounting to about 
half of the total. Luxemburg and Belgium also draw heavily on 
neighboring countries for the labor in their iron and steel industry. 
The other districts find their labor among their own nationals.
Men employed in iron mining and metallurgic industries of Lorraine, Luxemburg, Sarre 

district, and Belgium, 1913.

Iron 
miners.

17,640
15,640
5,550

38,830

Employees 
in metal- 
lurgic in 
dustries.

27,200
28,200
11,000
33,300
12,900

112,600

IRON AND STEEL INDUSTRY. 

CONDITIONS DURING RECONSTRUCTION PERIOD.

The iron mines of the devastated zone of Lorraine have been rela 
tively little damaged. Some machinery was removed and some in 
jury was done by German war operations, but these conditions have
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not to any large extent reduced the, producing possibilities of the 
mines. Even many of the deep mines were kept pumped out during 
the war, as they were operated by the Germans.

No doubt the German authorities knew full well that the future of 
their iron industry depended on Lorraine ores, and therefore they 
left the mines in the occupied territory comparatively intact. This 
policy contrasts strongly with their deliberate destruction of fur 
naces and steel plants which might be expected to come into com 
petition with their own after the war. It is therefore safe to say 
that the output of iron from the Lorraine mines will be able to meet 
any immediate or near future requirements of the furnaces and steel 
plants, provided that there is a sufficient supply of skilled and un 
skilled labor and that the condition of the railroads permits the 
transport of the ore to the furnaces.

The problem, therefore, is not one of iron ore, but one of furnace 
and steel-plant capacity. In the subjoined table it is shown that 
before the war France produced 40 per cent of the total iron ore from 
Lorraine but smelted only 25 per cent of this total. She was there 
fore essentially an exporter of iron ore. Belgium produced prac 
tically no ore and was therefore an importer. Germany used large 
quantities of imported Lorraine ore.

Lorraine iron ore produced and consumed, 19IS.

District.
*»

Sarre district. ..............................................

Production.

Tons.

19,337,000

19,337,000

21,136,000

21,136,000

7,331,000

47,804,000

Per cent 
of total.

40.5

40.5

44.2

44.2

15.3

100.0

Consumption by blast 
furnaces.

Tons.

10,408,000 
1,868,000

12,276,000

12,820,000 
3,273,000 
4,439,000

20,532,000

8,535,000 
6,405,000

47,748,000

Percent 
of total.

21.8 
3.9

25.7

26.8 
6.9 
9.4

43.1

17.8 
13.4

100.0

The destruction or serious damage of about 65 'per cent of the 
French furnaces using Lorraine ore involves a corresponding loss in 
capacity for the consumption of this ore. The situation is some 
what improved by the return of Lorraine Annexee and the transfer in 
control of the Sarre district. The metallurgic plants of these dis 
tricts, as shown by the above table, are large consumers of Lorraine 
ore. On the other hand, these two districts before the war were sup 
plied with ore from the German side of the boundary, and they will 
afford no outlet for the surplus ore on the French side. Moreover,
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before the war Westphalia consumed about 4,500,000 tons of Lor 
raine ore. The subjoined table gives an estimate of the maximum 
capacity of the iron and steel plants using Lorraine ore. The esti 
mates for the plants in the invaded region are based on the best infor 
mation available. They are believed to represent the maximum 
annual capacity which will be available before the end of 1919, 12a but 
they do not take into account unfavorable conditions of labor or 
transportation.

Estimated capacity for 1919 of metallurgic plants which before the war smelted Lorraine
iron ores.

Region.

Northern France. ..........................................

Total for France (1913), Lorraine Annexfe, and Sarre

Grand total. .........................................

Blast furnaces.

Percent 
age of 

1913 ca 
pacity 

available 
in 1919.

30 
100 
35

47 
100 
100

40 
100

100

Available 
annual ca 
pacity in 

1919 for 
smelting 
Lorraine 

ore (tons).

300.000 
oSOO.OOO 
3,750,000

4,850,000 
1,300,000 
4,700,000

10,850.000
3,250,000 
8,800,000

22,900,000 
d 4, 500, 000

Steel plants.

Percent 
age of 

1913 ca 
pacity 

available 
in 1919.

(»)
100 
35

100 
100

20 
100

100

Available 
annual ca 
pacity in ' 

1919 for 
raw steel 
(tons).

f> 150, 000 
c 4 50, 000

600,000 
2,300,000 
2,100,000

5,000,000 
475. 000 

1,200,000

6,675,000 
(< )

o Pre-war annual capacity used for Lorraine ores. Much increased during war.
b Pre-war annual steel production. Much increased during war.
c All steel plants and rolling mills totally destroyed in occupied area except two near Longwy, which 

were seriously damaged. Two plants in Nancy district practically intact.
d The total annual capacity of Westphalian and Rheinland blast furnaces was 8,840,000 tons of pig, 

equal to 26,500,000 tons of Lorraine ore.
e The steel production of Westphalia and Rheinland in 1913 was 10,112,000 tons.

The preceding table shows that the existing furnaces of France, 
including Lorraine Annexed and the Sarre district, will, be able to 
consume in 1919 less than 11,000,000 tons of ore, or only about 25 
per cent of the pre-war "production of ore in Lorraine. Adding to 
this the requirements of the Luxemburg plants and what is left of 
the Belgian plants gives a total of not over 23,000,000 tons, or less 
than half of the pre-war output. This ore will yield about 7,200,000 
tons of pig, which in turn will exceed the estimated capacity of 
the steel plants by about 800,000 tons. 12b An excess of pig iron, how-

iza These figures will be somewhat modified by adding the capacity of iron and steelplants built during 
the war, details about which are as yet lacking. The new steel plants can probably use the Lorraine pig 
iron. The economic possibility of using the new furnaces for Lorraine iron ore will depend on the cost 
of transportation.

izb^vhcn thcss statistics wore compiled no information was available about the French iron and steel 
plants constructed during the war. These new plants will materially increase the total capacity. 
Compare Wood, C. P., Commerce Repts., March 20,1920, p. 1591.

187234° 20 Bull. 703  3
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ever, will not be a serious drawback, as this might be shipped to Eng 
land or to some of the steel plants of France, which under pre-war 
conditions could not economically use the Lorraine pig.

It is important to. note that this estimate of the consumption of 
iron ore for the manufacture of steel, assuming the control of the Sarrc 
district, presupposes that the skilled labor will be available for the 
operation of the iron and steel plants. No facts bearing on this point 
are at hand, but it is likely to be a vital one in the whole problem. 
There is also the all-important question of a market for the above- 
estimated possible steel production. In 1913 France produced 4,400,- 
000 tons of steel, which was consumed chiefly in France. Belgium's 
output in the same year was 2,600,000 tons, of which 80 per cent was 
exported. The above estimates, leaving out Luxemburg, would give 
France and Belgium about 5,500,000 tons of steel. This would 
probably not be an oversupply for domestic use, .however, in view 
of the enormous amount of reconstruction, to be done. It has been 
shown that the furnace and steel plants can at best consume not more 
than 23,000,000 tons of ore. Even this consumption involves the 
use of railroads in France and Belgium which are more or less crippled 
and might not be able to handle a large tonnage. The production 
of the mines, however, if labor were available, could probably within 
a year be brought up to double that amount. This surplus ore, if it 
could be sold, would form an important asset to France in her present 
impoverished condition. If this ore were shipped to the Westphalian 
or Rhine furnaces, they would make little use of French or Belgian 
railroads and would not interfere with other traffic.

It has been suggested that the excess of Lorraine ore might be 
shipped to England, but this does not seem to be economically pos 
sible, for the ore is of too low a grade to stand the present high cost 
of transportation, and most of the English plants are not designed 
for the use of basic ores.

Serio'us consideration should therefore be given to a plan for 
developing the Lorraine iron mines to their full capacity so far as 
labor conditions permit; the ore which can not be consumed by 
French and Belgian plants should be shipped to Westphalia, and the 
German plants should be required to furnish iron and steel products 
to be used in the rebuilding of the industrial plants of the devastated 
areas.

CONDITIONS AFTER RECONSTRUCTION PERIOD.

The period required for the restoration of the war-damaged iron and 
steel plants has been variously estimated at two to five years. As 
suming that it will take five years, and that the restoration will bring 
the capacity of these plants only back to that of the pre-war period, 
the following table summarizes the situation:
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Estimate of minimum capacity of iron and steel plants dependent on Lorraine ore, 1924,
in tons.

Furnaces.

23,000,000
2,000,000
3,500,000

28,500,000 
6,500,000
8,500,000

43,500,000

Steel 
plants.

4,600,000
300,000

2,100,000

7,000,000 
2,500,000
1,200,000

10,700,000

According to this estimate the iron and steel plants using Lorraine 
ore, not including those in Westphalia or the Rheinland, will at the 
end of the reconstruction period, or not later than 1924, be capable 
of consuming at least 43,500,000 tons of ore and producing 10,700,000 
tons of steel. This will still leave over 4,000,000 tons of the normal 
production to be taken care of about the amount which in 1913 was 
consumed by the Westphalian plants. It is quite possible that the 
reconstruction may be fully capable of absorbing this additional ore. 
Even this, however, would not solve the problem, for in 1913 it was 
expected that within five years the production of the Lorraine 
field would be increased by 10,000,000 tons. Plans and investments 
were made with this end in view, and many large mines were opened 
in the Briey district. If no market can be found for this ore, the 
French mine operator will be left with no returns on the capital in 
vested in these enterprises. Therefore, it is highly desirable that 
provision be made for the consumption of this extra production. 
There seems to be no alternative for the smelting of this ore except 
to transport it to the Rheinland and reduce it in the German plants 
that use Westphalian coke.

SUMMARY AND CONCLUSIONS.

France's ownership of the Lorraine iron deposits will give her the 
dominating position in Europe as an iron-ore producer. Even with 
the Sarre coal field, France will not be able to produce the coke to 
reduce this ore in competition with that from the Westphalian coal 
fields. Belgium has no iron deposits of importance, but the great 
deposits of coking coal in the Campine field and her geographic 
position assure her an important position in the iron and steel in 
dustry, for Belgium lies between the Lorraine field and the nearest 
practical route to tidewater. After reconstruction she will probably 
consume more Lorraine ore than she did before the war. The 
reestablishment of the iron and steel plants of France in the devas 
tated area, together with those of Lorraine AnnexSe and the Sarre 
district, should make requirements for at least 27,000,000 tons, the 
amount used before the war, and probably more.
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An estimate of the possible consumption in the several districts 
after the reestablishment of normal conditions should take into ac 
count the possible market for the product. It is assumed that France 
and Belgium will after the reconstruction be able to compete in the 
world's market for the iron and steel trade. In the case of France, 
which has not been primarily an export nation, has no great industrial 
population, and has not always shown the technical and financial 
skill of her competitors, this assumption is perhaps hazardous. How 
ever, it is here assumed that France will become an exporter of steel 
and iron manufactures. The following table will give an indication 
of the possible iron-ore consumption:
Estimate of consumption of Lorraine ore after iron and steel industry is reestablished and

enlarged.
Tons.

Lorraine and other parts of France.............. 25, 000, 000-30, 000, 000
Sarre district.................................. 5, 000, 000-10, 000, 000
Luxemburg. .................................. 8, 000, 000-10, 000, 000
Belgium...................................... 10, 000, 000-15, 000, 000

48, 000, 000-65, 000, 000

It has been shown that the iron output of the Lorraine field could 
probably in five years be brought up to 60,000,000 tons. If the above 
estimates are correct, France and Belgium might consume the entire 
supply. For the reasons given it is not likely that this possibility 
will be realized. There is good reason to believe that at best French 
and Belgian iron and steel plants will never be able to consume the 
entire product of the Lorraine ore field. Therefore, if this ore is 
to be used it will have to be sent to Westphalia and the Rheinland. 
There is reason to believe that the field may produce 10,000,000 tons 
of ore annually in excess of French and Belgian requirements.

The economic situation in regard to the use of Lorraine iron ore 
during and after the reconstruction period can be summarized in the 
following statements:

1. During the reconstruction period the capacity for Lorraine iron 
ore in .the furnaces and steel plants will range from about 20,000,000 
tons in the first year to 50,000,000 tons in the fifth year (1924).

2. During the reconstruction period it will be necessary to draw 
on the Westphalian coal for a part of the coke needed in the furnaces 
and steel plants.

3. The iron mines, provided labor and transportation are avail 
able, can produce ore as required up to an annual rate of about 
50,000,000 tons during the first year of operations.

4. If the iron mines are worked to their full capacity the excess 
ore produced can be sold only to the Westphalian and Rheinland 
plants. 120

120 In June, 1920, a temporary agreement was made between France and Germany by which 200,000 
tons of Lorraine ore was to be shipped to German furnaces at 16 to 26 francs a ton f. o. b. (Stahl und Eisen, 
vol. 40, p. 895,1920.)
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5. There is a strong probability that even after the construction of 
new iron and steel plants, the Lorraine iron-ore producing capacity 
will exceed the demands of the French, Belgian, and Luxemburg 
metallurgic plants.

6. In not over five years the Sarre and Campine coal fields may be 
able to produce all the coke needed to smelt the entire output of 
Lorraine iron ore.

7. In an open market the Sarre and Campine coking coals will 
always find a strong competitor in the coal from Westphalia.

8. There are urgent economic reasons for the adoption of a policy 
by which the Westphalian coal mines shall be permitted to furnish a 
part of the coking coal and coke required for the Lorraine ores.12d

The above statements point to the following conclusions:
1. Both during the reconstruction period and after the reestab- 

lishment of the metallurgic industries, Westphalian coal and coke 
should not be shut out from use in this field.

2. During the reconstruction period the Lorraine iron mines 
should be worked to their full capacity, and the surplus ore should be 
reduced in the Westphalian and Eheinland metallurgic plants, with a 
provision that the iron and steel reduced shall be turned over to 
France and Belgium for use in reconstruction.

3. Shipments of Lorraine ores to German plants should be 
continued after the reconstruction period.

If an attempt is made to prevent the exchange of raw material  
that is, Lorraine iron ore for Westphalian coke and coal it will pre 
vent the economic use of both of these resources. Such restrictions 
will have the ultimate effect of raising the cost of producing iron and 
steel. Any attempt to circumvent economic laws by political action 
will be to the detriment of the ultimate consumer and hence to the 
disadvantage of the average European, whatever his nationality. It 
may also prevent French and Belgian iron and steel products from 
competing in the world market.

FRENCH LORRAINE.

By ALFRED H. BROOKS. 

INTRODUCTION.

In 1913 French Lorraine contained over 75 per cent of the known 
iron-ore reserves of France and produced 90 per cent of the iron ore, 
67 per cent of the pig iron, and 50 per cent of the steel, through the 
operation of 54 mines, employing 17,640 men, and 25 iron and steel 
plants, employing 27,184 men. These plants included 72 blast fur 
naces, in addition to 17 not in operation.

The mines and the iron and steel plants are owned by 62 corpora 
tions and individuals, of which 18 are metallurgic companies that

12 <i By the terms of the treaty Germany is required to furnish to France 7,000,000 tons of coal annually 
for ten years, in addition to an amount equivalent to that lost by France owing to the destruction of 
her mines.
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also own iron lands. The combined capitalization of all these com 
panies is about 400,000,000 francs. In 1913 the gross value of the 
total output of the mines and metallurgic plants was about 500,000,000 
francs. A rough estimate indicates that the profit on these indus 
tries in 1913 was about 32,000,000 francs.

IRON-ORE DEPOSITS.

The French Lorraine iron field comprises three principal districts. 
(See PI. I.) The largest is the Briey district, which is not sharply 
differentiated from the Longwy district, lying to the north, the sec 
ond in reserves and in production. The smallest is the Nancy dis 
trict, which lies to the south and is entirely isolated from the other 
two. Between the Briey and Longwy districts is the little-developed 
Crusnes district, which contains important reserves of iron ore.

Areas, iron-ore reserves, and production of French Lorraine iron field.

District.
Area of con 

cessions 
(hectares).

12,000
43,000
12,000

67,000

Iron-ore re 
serves in 1909 

(tons).

800,000,000
2,000,000,000

200,000,000

3,000,000,000

Production 
in 1913 
(tons).

2,647,000
14,841,000
1,908,000

19,396,000

a There are saichto be 6,000 hectares of iron lands in Nancy district for which concessions have not 
been granted.

The iron occurs in beds of varying thickness, with a maximum of 
5 meters. The beds are more or less lenticular in form, dip gently to 
the west, and are broken by some large dislocations. In the plateau 
regions of Longwy and Nancy the beds crop out on the valley walls, 
but in the Briey and Crusnes districts they lie at considerable depth.

The ore, which is called minette, is an oolitic limonite carrying 
from 25 to 48 per cent of iron, with an average of about 32 per cent 
for the mine run. The export ore probably carries about 38 per cent 
of iron. The Briey ores are the richest, carrying in general from 36 
to 40 per cent of iron. Their value is increased by the high content 
of lime, which runs from 10 to 15 per cent. In the Longwy Basin 
the iron content is from 25 to 40 per cent, with an average less than 
than that of Briey. The Nancy ores are of still lower grade. Both 
the Longwy and the Nancy ores carry more silica than lime. The 
phosphorus content of the ores of all these districts is from 1.7 to 2.0 
per cent, making them suitable for economical treatment by the basic
process of steel making.

CONCESSIONS.

In France ownership of land does not carry with it the mineral 
deposits such as coal and iron, which are the property of the State 
until granted by concessions. Concessions are made only to citizens
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of France (including naturalized citizens), either as individuals or 
associated in corporations. The concessions are perpetual and allow 
the sale of property, thus permitting it-to be acquired by foreigners. 
Provisions are made for payment of damages to owners of surface 
rights. Most of the concessions provide for a fixed annual rental of 
10 francs per square kilometer and a tax which is determined annu 
ally in the national budget but which may not exceed 6 per cent on 
the net profits of mining.

The law of 1910 provided for a surface tax of 50 centimes per hec 
tare on all iron lands and 6 per cent on the net profits of iron mining. 
Of the latter 5 per cent goes to the National Government and 1 per 
cent to the local community. In 1913 the French Lorraine iron mines 
and lands paid a total tax of about 1,050,000 francs, equal to about 
5 centimes per ton.

There appears to be no limit to the size or number of concessions, 
but these are granted only by the Conseil d'etat. In the last two 
decades the obtaining of concessions to mineral lands in France has 
been far less easy than it was before. Most of the iron lands con 
taining the more or less readily accessible ores of Lorraine had been 
conceded before this change in policy. The new policy has, how 
ever, tended to discourage the search for possible extensions of the 
iron fields by deep drilling. The total number of iron-land conces 
sions granted up to the end of 1913 was 112, aggregating some 67,000 
hectares. This land is now owned by 62 companies, with an aggre 
gate capitalization of about 400,000,000 francs. As will be shown 
below, this capital in part represents the value of iron and steel
plants.

MINING.

The high topographic position of the iron-ore beds in the Longwy 
and Nancy districts has made it possible to develop them by adits 
driven into the valley slopes and to transport the ore by gravity. 
Formerly there was considerable open-pit mining in the Longwy 
district, but as the ore near the surface became exhausted this form 
of mining declined. In 1913 only about 1 per cent of the ores of 
French Lorraine were taken from open pits.

In the Briey field the ore lies deep (200 to 250 meters) and can be 
recovered only by shafts. As these shafts penetrate a water-bearing 
zone the mine costs are considerably increased by the expense of 
pumping. The same physical conditions will be encountered when 
the Crusnes district is developed.

The average cost of mining in the entire field during 1913 was 
about 3.80 francs to the ton. At this cost the average profits were 
about 1.10 francs to the ton. The cost of mining in the Briey Basin 
in 1913 was from 3.50 to 4.75 francs, and in the Longwy district 
from 2.60 to 4 francs to the ton. The cheaper recovery in the Longwy
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district as compared with the deep mines of Briey is in part compen 
sated by the larger operations in the Briey field. In the Longwy 
district the average output per mine in 1913 was 275,000 tons, com 
pared with an output of 800,000 tons per mine in the Briey district.

In 1913 the average daily wage in French Lorraine was 4.62 francs 
for surface work and 6.35 francs for underground work. The aver 
age annual recovery per employee (underground and surface) was 
about 1,000 tons.

It was the introduction of the basic process of making steel that 
gave the first great impetus to the use of the iron ores of Lorraine. 
The phosphorus content of these ores is too large to admit of their 
being used by the acid process. The first plants in French Lorraine 
equipped with Thomas converters were built in 1880, and since that 
time the annual ore production has steadily increased.

Iron ore produced in French Lorraine, 1904-1918.

1904...... ... .............
1905........................
1906........................
1907.......... ............
1908........... ............

Quantity 
(tons).

5,954.000
6,399.000
7,399,000
8,822,000
8,850,000

Per cent 
of total 
produc 
tion of 
France.

84.7
86.5
87.2
88.1
88.0

'

1909.........................
1910.........................
1911...... .................
1912...... .................
1913....... .................

Quantity 
(tons).

10,673,000
13,210.000
15.054.000
17,371,000
19,629,000

Per cent 
of total 
produc 
tion of 
France .

89.7
89.9
90.5
90.1
89.6

The great increase of output during the decade, as shown by 
the above table, is due entirely to the growth of the production in 
the Briey district, which increased from 1,600,000 tons in 1904! to 
14,800,000 tons in 1913. During this period there has been little 
change in-the annual output of the Longwy and Nancy districts.

It will be shown below that the increase in the production of pig 
iron and steel in France has not kept pace with the increase in the 
output of iron ore. A foreign market has therefore had to be sought. 
This has been found in Belgium and in Westphalia. The Belgian 
consumption of ores from French Lorraine increased enormously 
during the decade before the war and the Westphalian consumption 
doubled during the last five years of that decade, as shown in the 
table below. It is estimated that the large developments in the Briey 
field that were well advanced in 1913 would soon bring the annual 
iron-ore output of Lorraine to about 25,000,000 tons. Most of this 
ore would have to find a market outside of France, and under the pre 
war conditions it would have been absorbed by Westphalia as well 
as by Belgium. The Briey ore is the best in the Lorraine field and 
can bear transportation better than that from Lorraine Annexe'e and 
Luxemburg.
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Approximate distribution of iron ores from French Lorraine, 1904-1918, in tons.

Year.

1904................
1905................
1906................
1907................
1908................
1909................
1910................
1911................
1912................
1913................^

France.

Lorraine 
district.

4,888,000 
5,055,000 
5,667,000 
6, 131, 000 
5,973,000 
6,540,000 
7,627,000 
8,238,000 
9,140,000 
9,616,000

Other 
districts.

400,000 
419,000 
435.000 
623,000 
908,000 
708,000 

1,231,000 
1,343,000 
1,737,000 
2,002,000

Belgium.

406,000 
645,000 
817,000 

1,026,000 
1,188,000 
2,261,000 
2,885,000 
3,689,000 
4,355,000 
4,697,000

Luxem 
burg.

92,000 
164,000 
166, 000 
251,000 
281,000 
389,000 
477,000 
349,000 
627,000 

1,201,000

Germany.

Lorraine 
Annexe'e 

and Sarre.

158,000 
106,000 
264,000 
351,000 
350,000 
400,000 
400,000 
575, 000 
550,000 

1,035,000

Westphalia 
and 

Rheinland.

10,000 
10,000 
50.000 

140,000 
150,000 
370, 000 
610,000 
835,000 
820,000 

1,002,000

Other 
coun 
tries.

5,000 
10,000 
25,000 
52,000 
76,000

The ore shipped from French Lorraine into Westphalia goes in 
part by rail and in part by rail and water (rail to Pagny-sur-Moselle 
and thence by canal). About one-fifth of the French Lorraine ore 
received in the Westphalian district comes by water. In 1910 the 
freight rate per ton from Home'court, in the Briey district, to West 
phalia was 8.50 francs by rail, and 8.80 francs by rail and water, in 
cluding transfer charges. This rate makes the cost of ore delivered 
at Westphalia furnaces about 13 francs per ton, and the cost of ore 
per ton of pig about 42 francs. A little ore is shipped from French 
Lorraine by rail to Givet and thence by canal to Westphalia.

Most of the ore shipped from French Lorraine to Belgium is from 
the Briey district and goes by rail. In 1913 the freight rate on iron 
ore from Home'court, in the Briey district-, to Lie"ge furnaces, by rail, 
was 4.80 francs a ton. An alternate route is by rail to Givet and thence 
by canal to Liege. The freight rate by rail to Givet was 3.70 francs 
a ton, including unloading charges (50 centimes). To compete with 
the direct rail route the canal would have to haul iron ore to Givet, 
a distance of 115 kilometers, for less than 1 franc a ton. A lower 
freight rate by this route has not been practical, because of the lack 
of a return cargo. If Belgian coal were extensively used in French 
Lorraine, it should be possible to obtain a cheaper freight rate for the 
iron ore bound north. Some of the ore exported to Westphalia goes 
by canal from Givet, and much German coal is brought into France 
by this route. A little iron ore (106,000 tons in 1913) is exported to 
Belgium from the Nancy district by way of the Meuse Canal, the 
return cargoes being Belgian coal.

The above-cited freight rates would make the cost of Briey ore at 
Lie"ge furnaces not over 10 francs a ton. This gives the Lie"ge fur 
naces an apparent advantage over the Westphalian furnaces amount 
ing to some 3 francs a ton.

The ore exported to Luxemburg goes chiefly from the Briey district, 
by rail. The ore shipped to the Sarre district, which is largely from
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the Briey district, goes either by all rail (freight rate in 1910, 4 francs 
a ton) or by rail to Pagny-sur-Moselle and thence by canal (freight 
rate in 1910, 4.60 francs a ton, including transfer charges). Exports 
to Lorraine Annexe'e go by rail, and about three-fourths of these 
are from the Briey district.

During the two years preceding the war some small shipments 
(25,000 to 75,000 tons) of Lorraine ore were made to Great Britain, 
and plans were under consideration for developing this market. 
The long haul and cost of rehandling would seem to argue against 
the use of Lorraine ore in England, where it would be in competition 
with high-grade ores brought in by water routes.

MANUFACTURE OP PIG IRON AND STEEL.

In 1913 72 blast furnaces having a total daily capacity of about 
10,800 tons were operated in French Lorraine. These furnaces im 
ported some iron ore from Luxemburg and Lorraine Annexe'e but were 
supplied chiefly from local sources.- The development of the pig 
iron and steel industry in this field during the decade before the war 
and the sources of its iron ore are shown in the following tables. 
Most of the steel is produced in Thomas converters. Of the total 
of 2,298,700 tons of steel produced in 1913, only 157,200 tons was 
made by Martin furnaces.

Iron ore smelted in Ffench Lorraine, 1904-1913, by sources, in tons.

Year. '

1904....................................................................
1905............:......,................................................
1906..............................................................'......
1907....................................................................
1908....................................................................
1909. ...................................................................
1910....................................................................
1911....................................................................
1912....................................................................
1913....................................................................

French 
Lorraine.

4,888,000
5,055.000
5,667,000
6,131,000
5,973,000
6,540,000
7,627,000
8,238,000
9,140,000
9,616,000

Luxem 
burg.

888,000
940,000
841,000
846.000
499,000
395,000
377,000
350,000
367,000
316, 200

Lorraine 
Annexed.

530,000
606,000
613,000
601,000
515,000
505,000
592,000
490,000
469,000
517, 000

Pig iron and steel produced in French Lorraine, 1904-1913, in tons.

Year.

1904................................................................
1905................................................................
1906...............................................................
1907................................................................
1908...........................:....................................
1909...................................:............................
1910................................................................
1911................................................................
1912. ...............................................................
1913................................................................

Pig iron.

2.001.150
2,108,760
2,295,170
2.495,350
2.289,470
2,428,850
2.756,210
3.012,110
3,402,670
3,492,730

Steel.

997,925
1,110,055
1,212,417
1,358,684
1,265,130
1,433,823
1,653,310
1,867,168
2,195,173
2,298,717

French Lor 
raine pig 
iron ship 

ped to other 
parts of 
France.

Q4fl ftfiA

1,023,000
739,000

i run nw\
880,000
768,000
900,000

1,000,000

1,000,000
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The coke used by the metallurgic plants of French Lorraine is 
brought from the Nord and Pas-de-Calais basins in northern France, 
from Westphalia, and from Belgium. Though the Sarre coal field is 
close at hand, its coke is inferior to that from the above-named 
sources and hence is but little used. The quantities of coke and coal 
used in the iron and steel plants of French Lorraine are shown in the 
following table:

Coke and coal consumed by iron and steel works of French Lorraine, 1904-1918, in tons.

Year.

1904.........................
1905.........................
1906.........................
1907.........................
1908.........................

Coke.

2,655.000
2,796,683
2,968.396
3,186,965
2,807,160

Coal.

250,000
291,399
355,427
523,741
469,515

Year.

1909.........................
1910.........................
1911.........................
1912. ........................
1913.........................

Coke.

2,927,890
3,255,205
3,467,768
3,695,880
4,074,820

Coal.

471,454
541,691.
511,900
545,545
592,830

The source of the coke and coal used in French Lorraine during 1912 
and 1913 is shown in the subjoined table. There are no data at hand 
for the source of fuels previous to 1912, but it is probable that they 
were drawn from German and French fields in about the same pro 
portion as shown in the table.

Coke and coal consumed in French Lorraine, 1912-13, by sources, in tons.

1£

Coke.

1,121,670
2,213,520

203,000
157,650

3,695,840

12

Coal.

347,920
1,415,750

164,650

1,928,320

1<

Coke.

1,596,000
2,229,430

248,980
410

4,074,820

)13

Coal.

400,000
1,652,240

162,480

2,214,720

No coke plants have been operated in French Lorraine. At the 
outbreak of the war some coke ovens were in course of construction 
near Auboue", in the Briey district.

OWNERSHIP OF IRON LANDS AND METALLTJRGIC PLANTS.

The subjoined tables show the ownership of the French Lorraine 
iron mines and metallurgic plants. The metallurgic plants are owned 
by 18 companies having a total capitalization of 207,000,000 francs. 
All the furnace and steel companies own iron lands, their total hold 
ings aggregating 26,435 hectares, or nearly 40 per cent of the total 
known area of iron lands. The rest of the iron lands are owned by 
mining companies. The total number of companies owning iron lands 
and metallurgic plants is 62, and their capitalization is about 
400,000,000 francs. This includes the furnace and steel companies 
and therefore represents the approximate total capitalization of the iron 
mines and lands, blast furnaces, and steel plants of French Lorraine.
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Summary of concessions of iron lands in French Lorraine, 1918.

District.
f

Briey. .............................

Number of concessions.

Active.

11
12
00

45

Inactive.

13
41
13

67

Total.

24
53
35

112

Total
area of
active

and idle
conces 

sions (hec
tares).

12,596
43,019
11,991

67,606

Production
of iron ore

(tons).

3,727,157
14,891,749
1,370,709

19, 980, 615

Total capi
talization
(francs).

43,620,000
298,767,500
23,865.000

o366, 252, 500

a Not complete. 

French and Belgian ownership of iron lands in French Lorraine, 1913.

District.

Longwy and Crusnes.

  Companies whose ownership is entirely 
French.

Num 
ber.

11 
29 

5

45

Area of 
conces 

sions (hec 
tares).

15, 182 
33, 810 
12, 424

61,416

Production 
(tons).

2,046,114 
7,441,335 
1,305,981

10,793,430

Capitaliza 
tion 

(francs).

18,870,000 
239,097,500 
23,865,000

281,832,500

Companies whose ownership is entirely 
Belgian.

Num 
ber.

2 
0 
0

2

Area of 
conces 

sions (hec 
tares).

1,165

1,165

Produc 
tion 

(tons).

Inactive.

Capitali 
zation 

(francs).

"18,000,000 
018,000,000

036,000,000

a In part. 

German ownership of iron lands in French Lorraine, 1913.

District.

Longwy and Crusnes.

Companies whose ownership is French 
and German.

Num 
ber.

10

10

Area of 
conces 

sions (hec 
tares).

15,535

15,535

Production 
(tons).

3,005,099

3,005,099

Capitaliza 
tion 

(francs).

57,670,000

57,670,000

Companies whose ownership is entirely 
German.

Num 
ber.

2 
2 
1

5

Area of 
conces 

sions (hec 
tares).

1,017 
1,031 

295

2,343

Produc 
tion 

(tons).

306,000

64, 728

370,728

Capitaliza 
tion 

(francs).

« 6,750,000 
2,000,000

8,750,000

a In part.
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Summary of iron and steel plants in French Lorraine, 1913,

District.

Blast furnaces.

In blast.

35 
17 
20

72

Inactive.

10 
2 
5

17

Total.

a 
45 
19 
25

89

Pig iron 
produced 

(tons).

1.700,700 
1.028,000 

789, 190

3,517,890

Steel plants.

Number.

8 
4 
3

' 15

Raw steel 
produced 

(tons).

ol,104,000 
677,000 
410,000

2,191,000

a Incomplete.
NOTE. All the companies are French owned except the Soci6t6 d'Aubrives-Villerupt, most of the 

stock of which is owned by the Geisenkirchener Bergwerks Aktiengesellschaft (German).

So far as known the only metallurgic company controlled by 
German capital is the Socie"te d'Aubrives-Villerupt. This company 
owns two furnaces in the Longwy district and 800 hectares of iron 
lands. The value of the iron lands is discussed below; the pre-war 
value of the furnaces was 2,000,000 and 3,000,000 francs.

According to the above tables five German companies own 2,343 
hectares of iron lands in French Lorraine, ten companies of mixed 
French and German capital own 15,535 hectares, and two Belgian 
companies own 1,165 hectares.

On the assumption that in the companies of mixed capitalization 
the Germans' interests represent only half of the total, the German 
ownership in Lorraine iron-ore land would be about 10,000 hectares, 
or 14 per cent of the entire field. It is probably conservative to 
place a value of 100,000,000 francs on German holdings in French 
Lorraine.

The invasion of French Lorraine by German capital is of com 
paratively recent date. It is the result of German recognition of 
the fact that a continuation of the growth of the Westphalian iron 
and steel industry depended on a supply of ore from the French 
fields. This fact has been recorded in German technical publica 
tions, which point out that the Westphalian iron and steel companies 
by 1910 had already provided for the future by securing control of 
over 6,000 hectares of iron lands in French Lorraine.

LORRAINE ANNEXEE.

By ALFRED H. BROOKS.

INTRODUCTION.

The iron mines of Lorraine Annexee in 1913 produced 75 per cent 
of the iron-ore output of the German Empire, and their reserves 
then constituted 47 per cent of Germany's total. In capacity the 
Lorraine furnaces and steel plants are second only to those of West 
phalia. The iron ores of Lorraine Annexe*e can be shipped by water



LOERAINE ANNEXEE. 51

grade down the Moselle Valley to the Rhine and to the Westphalian 
coal fields, and they are in easy communication with the Sarre coal 
field. It is this geographic position that gave them under the pre 
war conditions an even far greater importance than the above-stated 
percentages of reserves would seem to indicate.

The iron lands are owned by about 44 corporations and individuals, 
but, as will be shown below, a few strong companies hold the larger 
part of the field. Of these, 11 are furnace and steel companies 
operating plants.

The total capitalization of the companies owning iron lands, mines, 
furnaces, and steel plants in Lorraine Annexe'e is over 1,400,000,000 
francs. This figure, however, gives no measure of the value of their 
holdings in the district, for many of these companies have large 
financial interests in iron lands, furnaces, and steel plants in other 
regions. A rough estimate indicates that the total value of their 
holdings in Lorraine Annexe'e is 1,191,000,000 francs. It is esti 
mated that the gross value of the product of the mines, furnaces, 
and raw steel plants of Lorraine Annexe'e in 1913 was about 700,000,- 
000 francs, and the total profits about 80,000,000 francs.

IRON-ORE DEPOSITS.

The iron ores are similar to those of French Lorraine and occur in 
beds dipping to the west and ranging in thickness from 2 to 6 meters. 
(See PL I.) In most places there is only one bed of workable ore, 
but in some places there are two or three or even four beds. The 
ore is oolitic limonite carrying from 26 to 40 per cent of iron and 1.5 
to 2 per cent of phosphorus. In the southern part of the field the 
ore is siliceous, carrying 8.15 per cent of silica; in the northern part it 
is calcareous, carrying 8 to 20 per cent of lime. This fact makes it 
possible to obtain a good mixture for blast furnaces by using the 
proper proportions in different parts of the field.

.The average percentage of iron in the run of mine product is 
gradually decreasing, as the poorer grades of ore are being drawn 
upon. In 1901 the average was about 36 per cent of iron, in 1907 
it was 32 per cent, and in 1913 it was probably about 30 per cent.

The iron-ore reserves of Lorraine Annexe'e are estimated to aggre 
gate 1,830,000,000 tons. Of this quantity about 400,000,000 is 
siliceous and the rest calcareous. The total area of the concessions, 
which probably include all the iron-ore deposits, is 43,000 hectares.

CONCESSIONS.

The iron lands of Lorraine Annexed have been granted as conces 
sions on the same general principles as those of French Lorraine, 
already described. Many of these concessions antedate the Treaty 
of Frankfort, and hence were made under the old French law. The



52 IRON AND ASSOCIATED INDUSTRIES OF LORRAINE, ETC.

Germans have modified the law, however, by limiting the size of a sin 
gle concession to 200 hectares, but as these could be sold, the restriction 
has not prevented the consolidation of the small concessions into 
large holdings.

The law of 1908 provides not only that taxes should be assessed 
on profits but that they should be based on the estimated capacity 
of production of each mine. The purpose of this provision appears 
to have been to force development. The total taxes in 1910 ranged 
from 7.2 to 15 centimes a ton, in accordance with the capacity of the 
mines. The ownership of the iron lands will be discussed in a later
section.

MINING.

Much the greater part of the ore occurs in beds outcropping on the 
valley slopes and hence can be mined by adits. Part of it, however, 
lies deep and must be recovered by shafts. The shafts average 
about 200 meters in depth, the deepest being 250 meters deep.

Most of the readily accessible ore near- the surface available for 
recovery by open pits has been exhausted, and this form of mining 
is on the decline. The percentages of total recovery by different 
methods of mining are as follows: Adits, 70 per cent; shafts, 28.5 
per cent; open pits, 1.5 per cent.

The cost of mining varies greatly, according to local conditions. 
In the adit mines the investments are small, which makes the amor 
tization very low; in the deep mines (200 meters) the amortization 
is about 1.25 francs to the ton. Except for the cost of pumping 
there is no great difference between the cost of shaft and adit mines. 
The average costs for 1909 are reported as follows:

Cost per ton of iron mining in Lorraine Annexes, 1909.
Francs. 

Labor.................................................... 1.08-1. 56 .
Haulage.................................................. .12- .36
Timbers.................................................. .06- .36
Coal. ..............................:..................... .06- .18
Sorting and grading........................................ . 06- . 12
Material.................................................. .24- .48
Miner's insurance......................................... .10- .14
General expense........................................... . 12- . 24
Taxes.................................................... .06- .15
Pumping.................................................. .60

1.90-4.19

Including charges for amortization and exhaustion of ore the total 
costs will be 2.40 to 3.60 francs to the ton for adit mining and 3 to 
4.10 francs for shaft mining. Though there are no exact figures 
available it is probable that the average cost of mining is about 
3 francs to the ton, or about 70 centimes less than the average for 
French Lorraine.
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In 1913 55 iron mines were operated in Lorraine Annexed. These 
mines 'employed 15,642 men and produced 21,136,000 tons of ore.

The average wages in Lorraine Annexed in 1909 were 7.33 francs a 
day for miners, 5.05 francs for helpers, and 4.83 francs for surface men. 
The average annual recovery per employee was about 1,100 tons. 
In 1913 the average output of iron ore per mine was 450,000 tons.

Lorraine Annexed is one of the oldest iron-mining districts of 
Europe. Its large development, like that of French Lorraine and
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FIGURE 8. Production, consumption, and exports of iron ore in Lorraine Annexe'e.

Luxemburg, dates from the time of the introduction of the basic 
process of making steel (1880), which rendered it possible to use 
ores of high phosphorus content. The accompanying diagram 
(fig. 8) and table show the production and place of utilization of the 
iron ores from the district. Westphalia draws heavily on Lorraine 
Annexed, and the Sarre district is almost entirely supplied from that 
source. There have also been large shipments into Luxemburg. All 
these shipments go by rail except those to Westphalia, to which small 
lots are sent by canal by way of Strasbourg and the Rhine Valley.
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Iron ore produced in Lorraine Annexee and consumed in different countries, 1904-1913,
in tons.

Year.

1904..................
1905..................
1906..................
1907
1908..................
1909
1910..................
1911..................
1912..................
1913..................

Produc 
tion.

11,135,000 
11,967,700 
13, 835, 500 
14, 107, 500 
13, 282, 600 
14,442,900 
16,635,900 
17,735,500 
20,050,200 
21,136,000

Consumption.

Lorraine 
Annexee.

6,235,000 
6,488,700 
7,489,000 
7,639,000 
6, 7%, 000 
7,218,000 
8,679,000 
8,997,000 

10,916,000 
11,762,000

.French 
Lor 
raine.

530,000 
606,000 
613,000 
601,000 
515,000 
505,000 
591,000 
481,000 
468,000 
517,000

Sarre 
district.

1,691,000 
1,902,000 
2,138,000 
2, 197, 000 
2,488,000 
2,618,000 
2,640,000 
2,548,000 
2,678.000 
2,812,000

Westphalia 
and Rhein- 

land.

1,516,000 
1,582,000 
2,170,000 
2,228,000 
2,092,000 
2,323,000 
2,875,000 
2,785,000 
3,014,000 
2,896,000

Luxem 
burg.

885,000 
1,125,000 
1,177,000 
1,230,000 
1,158,000 
1,500,000 
1,653,000 
2,179,000 
2,768,000 
2,909,000

Belgium.

133,000 
264,000 
232,000 
207,000 
201,000 
223,000 
303,000 
379,600 
206, 730 
237,000

PRODUCTION OF PIG IRON AND STEEL.

Lorraine Annexee in 1913 produced 22 per cent of the pig iron 
and 13 per cent of the steel of the German Empire. The total pro 
duction in 1913 included 3,870,000 tons of pig iron, 2,286,350 tons 
of steel, and about 500,000 tons of semifinished and finished products. 
In 1913 there were 51 blast furnaces operated hi Lorraine Annexed, 
having a total daily capacity of about 13,000 tons. The district 
contains nine steel plants, of which seven were operated in 1913, 
having a total of 26 Bessemer basic converters (capacity 12 to 35 
tons) and 12 Martin furnaces (capacity 25 to 30 tons). There were 
also in the district two puddling works, three rolling mills, two wire 
mills, and eleven cast-iron and steel foundries.

The metallurgic plants of Lorraine Annexed consumed about 
5,300,000 tons of coke in 1913. Of this about 1,500,000 tons came 
from the near-by Sarre coal field and 3,800,000 tons from Westphalia 
and Aix-la-Chapelle. In addition to the coke the mining and 
metallurgic industry of Lorraine Annexed probably consumed about 
1,000,000 tons of Sarre coal. Keducing the above-stated coke 
consumption to coal, we find that the. Sarre district furnished only 
about 50 per cent of the fuel used by the mining and metallurgic 
industries of Lorraine Annex e"e.
Iron ore consumed and pig iron and steel produced in Lorraine Annexee, 1904-1918, in tons.

Year.

1904.......................................
1905.......................................
1906.......................................
1907.......................................
1908.......................................
1909.......................................
1910.......................................
1911.......................................
1912.......................................
1913.......................................

Iron ore consumed.

From 
Lorraine 
Annexed.

6,235,000 
6,488,000 
7,489,000 
7,639,000 
6,796,000 

'7,218,000 
8,679,000 
8,997,000 

10,916,000 
11,762,000

From 
French 

Lorraine 
(approxi 

mate).

78,000 
66,000 

184,000 
251,000 
250,000 
280,000 
250,000 
425,000 
450,000 
814000

Pig iron 
produced.

2,070,100 
2,168,800 
2,422,500 
2,511,600 
2,182,200 
2,314,700 
2,722,500 
2.935,300 
3,463,800 
3,869,870

Pig iron 
shipped to 
Westphalia 
and other 
German 
districts.

1', 093, 290 
1,062,880 
1, 199, 409 
1,308,238 
1,114,721 
1,196,389 
1,543,036 
1,692,514 
1,600,000 
1,583,516

Steel 
produced.

976,810 
1,105,920 
1,223,091 
1,203,362 
1,067,479 
1,118,311 
1,179,464 
1, 242, 786 
1,790,000 
2,286,354
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OWNERSHIP OF IRON LANDS AND METALLTTRGIC PLANTS.

The ownership of iron mines and metallurgic plants in Lorraine 
Annexed in 1913, so far as determined, is shown in the subjoined 
tables. The 11 furnaces and steel companies operating in the 
district in 1913 owned 20,500 hectares (48 per cent) of the iron lands, 
and the mines operated on these lands produced 67 per cent of the 
total output of the district. Practically -all the rest of the ore mined 
in 1913 was taken from mines owned by metallurgic companies 
whose plants were in other districts. There was, therefore, in 1913 
no ore mined in Lorraine Annexed that was sold in the open market. 
The iron and steel companies of Westphalia, the Sarre, and other 
outside districts own about 12,500 hectares in Lorraine Annex6e, 
and therefore a total of 33,000 hectares of iron land, which amounts 
to 80 per cent of the total area, is owned by the local and foreign 
iron and steel companies. The ownership of the rest of the iron lands 
is divided among small corporations and individuals, only a part of 
which are listed here.

The details in regard to the ownership of lands, furnaces, and steel 
plants are shown in the following tables, which include the available 
data in regard to the capitalization of the corporations and the 
ownership of iron lands and metallurgic plants:

Capitalization of companies operating blastfurnaces, steel plants, and mines in Lorraine
Annexee, 1913.

Name of company.

GERMAN.

GolsonMrchonor Bergwerks A. G. (Abt. 
Aachen er Hiitten-Verein).

Socie'te' des hauts fourneaux do Rumelango- 
St. Ingbort.

Doutsch-Luxemburgische Bergwerks A.G . '.

Bochumer Vereinfiir Bergbau u. Gussstahl- 
fabrikation.

Roechlingische Eisen u. Stahlwerke G. 
m. b. H.

Gutenhoftnuneshutte Oberhausen. .........

Capitaliza 
tion 

(francs).

188,000,000 

62,500,000
7,500,000 

162,500,000

4,000,000

45,000,000 

47,500,000

21,100,000
25,000,000 

75,000,000
21,600.000
1,2*0,000

2,500,000
312,000,000
40,000,000

Remarks.

Value of plants of the Audun. le Tiche divi 
sion estimated at 8,830,878 marks.

Rented and exploited by the Deutsch-Lnx- 
emburgische Bergwerks A. G., which owns 
a portion of its capital stock. 

This company owns 37,500,000 francs of the 
capital stock of the Soci6t6 anonymo dos 
hauts fourneaux ot aci<5ries do Rumelange- 
St. Ingbort.

sen.

werke Burbache-Eich-Dudohnge.

subsidiary. The Socie'te' Lothringen Eisen- 
werke d' Ars. Maringen is owned by the 
Soci6t6 des mines de Marange (Sambre-et- 
Moselle) but is exploited by Thyssen. 
Most of Thyssen stock is in hands of the 
Socie'te' Deutsches Kaiser A. G.
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Capitalization of companies operating blastfurnaces, 'Steel plants, and mines in Lorraine 
Annexee, 1913 Continued.

Name of company.

GERMAN  cont nued.

Lothringen Hiittenvereiu Aumetz-Friede1 
(Hauts fourneaux Lorraine Aumetz la 
Paix).

Quinter Eisen-Hiitte. .....................
Gebriider Puricell (Rheinbollerhiitte) .....

Montangesellschaft. .......................
Lothringen-Saar-Gewerkschaft Vincent. . . .

Gewerkschaft Gutehoffnung, of Koln ......

Gebriider Stumm and Dillinger Hiitten- 
werke.

FKENCH.

Socigte" me1 tallurgique d' Aubrives-Villerupt . 
Do Wendel et Cie. (Los petits flls de Fr. de 

Wendel). 
Charles Barat ..............................

Total French (incomplete) ...........

BELGIAN.

Fentscher Hutten A. G ....................

FKENCH, BELGIAN, AND LUXEMBURGIAN.

Acie'ries r^unies de Burbach, Eich, D'ude- 
lange.

Soci6t6m6tallurgique de Sambre-et-Moselle .

Les petits flls de Fr. de Wendel et Acie'ries 
rdunies Burbach, Eich, Dudelange.

Total French, Belgian, and Luxem-

Capitaaza- 
tion 

(francs).

72,500,000

132,500,000 
(a) 
(a) 
(a) 
(a) 
(a) 

2,575,000
(«). 
(a) 
(a) 
(a) 
(a) 
(a) 
(a) 
(a) 

6,250,000

1,229,275,000

(a) 
30, 000, 000

ffi
30,000,000

52,725,000 
3,125,000

6,000,000

61,850,000

60, 000, 000

23,500,000

83,500,000

1,401,625,000

Remarks.

In liquidation; 1,172,911 francs of capital 
stock was German owned prior to liquida 
tion. Company now German owned. The 
Lothringen Hutten und Bergwerko Verein 
A. G., of Nilvlngen. was owned by this 
company and with it is in process of liqui 
dation. It was capitalized at 58,000,000 
marks.

35 companies in the district. Those marked 
"No data" hold inactive mininp conces 
sions. Those left blank ownconcessionsin 
cooperation.

Three companies in the district.

This concern controls properties of theSoci6t6 
anonyme des hauts fourneaux de Fontoy 
(liquidated).

Two Belgian companies in the district.

One-ninth German. '

Belgian, French,' and German participation. 
German stock predominates in this Belgian 

company; Soci6t6 anonyme de Montignies- 
sur-Sambre has an interest. 

French, Belgian, Luxemburgian, and a very 
small part German.

Four companies mixed capitalization in the 
district. 

Forty-four companies in all operate steel 
plants, blast furnaces, and mines, and own 
iron lands in Lorraine Annexe'e.

a No data.
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Olvnership and production of iron lands and mines, blast furnaces, and steel plants in
Lorraine Annexee, 1913.

Name of company.

GERMAN.

Gelsenkirchener Bergwerks A. 
G. (Abt. Aachener Hiitten-

Soci6t6 des hauts fourneaux de

Deutsch-Luxemburgische Berg-

Societe' Lothringen Eisenwerke 
Bochumer Verein fur Bcrgbau

Eschweiler Bergwerks-Verein... 
Dillinger Hiittenwerke A. G. . . . 
Roechlingische Eisen u. Stahl-

Gutehoflnungshutte Oberhau-

Lothringen Hilttenverein 
Aumetz-Friede. ..............

Phoenix (Hoerde) Ho sen, 
Klockner. ....................

Carl Spalter et Cie., of Coblenz.. 
H6ritiers de Humbert. .........

Gebrtider Puricelli (Rhein- 
bollerhiitte)..................

Rheinische Baugesellschaft ..... 
Montangesellschaft Lothringen-

Gewerkschaft Vincent ..........
Rudolph Booking et Cie., of

Gewerkschaft Lessy. ...........

Jahiet, Gerand, Lamotte et Cie.

Gewerkschaft Gutehoffnung, of 
Koln.........................

R. Booking and Dillinger

Gebrtider Stumm and Dillinger

Phoenix Gutehoff nungshiitte . . . 

Total German. ...........

FRENCH.

Soci6t6 m<5 tallurgique 
  d' Aubrives-Villerupt .........
De Wendel et Cie. (Les petits 

flls de Fr. de Wendel) ........

Laboulle et Frangois. . ..........

Total French.............

  BELGIAN.

Socie'te' anonyme d'C-ugreV

Soci6t6 de Monceau-St. Fiacre. . 

Total Belgian.... .........

Mineral lands.

Area.

Hectares. 
1,545 
2,643

101

292 
0

203 
282 
692

1,349 
553 

1,109 
1,969

781

36 

981

643 
192 
753 
130 
370

300 
200

767 
172

505 
198 
150 
461 
170 
303

55

888

1,017 
3,722

23, 532

129

6,350 
20 

3

6,502

199 
354 

86

639

Iron ore 
produced.

Tons. 
2,678,500 
2, 269, 500

544,000

0 
0

763,700 
169,263 
247,600

1, 379, 600 
491, 103 
464, 000 

1,134,400 
421, 700

123,400 

1, 659, 100

811, 600 
0 
0 
0 
0

0 
0

0 
0

0 
0 
0 
0 
0 
0

0 

675,300

989, 500 
859,000

15, 681, 200

44,000

2, 825, 600 
0 
0

2, 869, 600

0 
0 

133,000

133,000

1 Blast furnaces.

Number 
in blast.

4 
11

2

3 
0

0 
0 
3

4 
0 
6 
9 
0

0 

9

0 
0 
0 
0 
0

0 
0

0 
0

0 
0 
0 
0 
0 
0

0 

0

0 
0

51

0

17 
0 
0

17

0 
2 
0

2

Total 
number.

4 
11

3

3 
3

0 
0 
3

4 
0 
6 
9 
0

0 

10

0 
0 
0 
0 
0

0 
0

0 
0

0 
0 
0 
0 
0 
0

0 

0

0 
0

53

0

20 
0 
0

20

0 
3 
0

3

Pig iron 
produced.

Tons. 
760.000 
466,800

62, 750

95, 250 
0

0 
0

57, 857

179, 500 
0 

195, 750 
528, 800 

0

0 

255, 000

0 
0 
0 
0 
0

0 
0

0 
0

0 
0 
0 
0 
0 
0

0 

0

0 
0

2,811,600

0

698, 800 
0 
0

698,800

0 
227, 500 

0

227, 500

Steel plants.

Num 
ber.

1 
2

1

0 
0

  0 
0 
0

0 
0 
0 
1 
0

0 

1

0 
0 
0 
0 
0

0 
0

0 
0

0 
0 
0

0 
0

0 

0

0 
0

6

0

3 
0 
0

3

0 
0 
0

0

Steel 
produced.

Tons. 
972,400 
565,800

153,600

0 
0

0 
0 
0

0 
0 
0

<" 0 

0 

594, 254

0 
0 
0 
0 
0

0 
0

0 
0

0 
0 
0 
0 
0 
0

0 

0

0 
0

2, 286, 100

0

('° o
0

0

0 
0 
0

0

No data.
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Ownership and production of iron lands and mines, blast furnaces, and steel plants in 
Lorraine Annexee, 1913 Continued.

Name of company.

FRENCH, BELGIAN, AND 
LUXEMBURG1AN.

Aci6ries r&inies de Burbach, 
Eich, Dudelange..... .........

Ougrde, Athus, Providence. .... 
Socie'te' m6tallurgique de 

Sambre-et-Moselle ............
Les petits flls de Fr. de Wendel 

and Aci6ries r6unies de Bur-

Total French, Belgian, 
and Luxemburgian. ....

Grand total.... ...........

Mineral lands.

Area.

Hectares. 
3,631 

168

0 

4,387

8,186

35, 859

Iron ore 
produced.

Tons. 
1,042,000 

410,000

0 

1, 000, 200

2,452,000

21, 136, 000

Blast furnaces.

Number 
in blast.

0 
0

3 

0

3

73

Total 
number.

0 
0

3 

0

3

79

Pig iron 
produced.

Tom. 
0 
0

132,000 

0

132,000

3,869,900

Steel plants;

Num 
ber.

0 
0

0 

0

0

9

Steel 
produced.

Tons. 
0 
0

0 

0

0

2, 286, 100

From the above tables it will be seen that the lands, mines, and 
metallurgic plants are owned by corporations whose capital is either 
German, French, Belgian, or mixed French and Belgian.

A rough estimate indicates that the total capital invested in min 
ing equipment, furnaces, and steel plants is between 800,000,000 and 
850,000,000 francs. The value of the iron lands and mines is esti 
mated to be between 250,000,000 and 400,000,000 francs. With 
these figures as a basis, the approximate value of the aggregate hold 
ings of the corporations, classed according to the sources of their 
capital, is shown in the subjoined table. This table does not include 
the value of the plants engaged in making special kinds of iron and 
steel and semifinished and finished products. These are all of Ger 
man ownership, and their value is probably between 5,000,000 and 
10,000,000 francs.

Estimated value of iron lands, mines, furnaces, and steel plants in Lorraine Annexee,
1918, in francs.

Source of capital.

French, Belgian, and Luxemburgian.........................

Iron lands 
and mines.

250,000,000
51.000,000
4,000,000

65,000,000

370,000,000

Furnaces 
and steel 
plants.

700,000,000
100,000,000
13,000,000
8,000,000

821,000,000

Total.

OCA (w» nftrt
151,000,000
n rtftA fWV\

73,000,000

1,191,000,000
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LUXEMBURG.

By ALFRED H. BKOOKS and MORRIS F. LA CROIX.

INTRODUCTION.

The metallurgy of iron, and steel and the associated mining and 
manufacturing represent the largest and most valuable part of the 
industries of Luxemburg.

In 1913 the total capitalization of the six companies operating 
iron-ore mines, blast furnaces, and steel plants was 518,800,000 
francs. This capitalization represents a figure in excess of the total 
value of the iron lands and iron and steel plants in Luxemburg, as it 
necessarily includes holdings in subsidiary iron-ore companies and 
coal and coke companies, the latter located principally in the West- 
phalian district. It is estimated that the total value of the Luxem 
burg ore lands and iron and steel plants in 1913 was 414,000,000 
francs/of which 265,000,000 francs, or 64 per cent, was owned or 
controlled by German interests.

The iron ore produced in 1913 was 7,333,372 tons, valued at 
35,000,000 francs. Of this amount 60 per cent, or 4,424,850 tons, 
was smelted in Luxemburg furnaces, yielding 2,547,900 tons of pig 
iron, valued at 190,000,000 francs. Approximately 50 per cent of 
the domestic pig was refined into 1,182,226 tons of crude steel, val 
ued at 112,000,000 francs. The gross value of the iron ore, pig iron, 
and crude steel produced in 1913 was approximately 220,800,000 
francs. The total profit realized on these products is estimated at 
35,000,000 francs.

The iron and steel industry practically doubled its production be 
tween the end of 1908 and the outbreak of the war, thus paralleling 
the similar development in the iron and steel producing districts of 
Lorraine, Belgium, and Germany.

The location of the iron and steel metallurgic plants in Luxemburg 
and their subsequent expansion during the pre-war decade is due to 
the following conditions: The close juxtaposition of siliceous and cal 
careous iron ores, providing a self-fluxing ore mixture for the blast 
furnaces; a favorable location of the metallurgic plants with respect 
to the Briey iron-ore district, in French Lorraine, which provided a 
richer iron ore to supplement the domestic ores; the favorable loca 
tion of the Belgian (Haine-Sambre-Meuse) and Westphalian coal dis 
tricts; and the good systems of connecting rail transportation. It 
should also be noted that Luxemburg was within the German Cus 
toms Union and enjoyed its privileges and that a large part of the 
iron and steel produced was controlled and handled by the Stahl- 
werks Verband, the. growth and prosperity of the Luxemburg steel 
and iron industry being thus closely identified with that of the 
Rhine Valley.
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OCCUBBENCE OF IRON QBE.

The iron ore of the Luxemburg part of the Lorraine field occurs 
in two basins separated by a fault. The western basin called the 
Differdange Basin, contains only siliceous ores, which carry from 28 
to 41 per cent of iron. The other, called the Rumelange Basin, con 
tains only calcareous ores, which carry from 17 to 27 per cent of iron. 
The phosphorus contents of these ores is 1 per cent or less.

IBON-OBE BESEBVES.

The iron lands include 3,672 hectares, which were estimated to 
contain at the end of 1909 270,000,000 tons of ore averaging 33 per 
cent of iron. Between 1909 and the end of 1912 about 25,000,000 
tons was mined. In 1912 1,600 hectares of iron.lands had been 
mined out. This left at the end of 1912 about 2,000 hectares of iron 
lands, containing 245,000,000 tons of ore. The ore output of this field 
has not fluctuated greatly during the last decade. At the average 
rate of production the reserves will last about 35 years.

IRON-LAND CONCESSIONS.

Since 1870 the iron lands have been leased in concessions of varying 
size. At that date the titles of the proprietors of land on which sur 
face mines had already been opened, including 1,560 hectares, were 
confirmed, with a provision that they should pay 2 per cent annually 
on the value of the land to the Government. Furnace owners were 
also granted 764 hectares on condition that the land should not be 
alienated and that the ore mined should be smelted in Luxemburg. 
Three railroad grants have been made, aggregating in all 702 hectares, 
and it appears that these concessions were made without limitations 
as to sale or use of ore. In 1913 concessions were granted for the 
remaining 582 hectares of iron-ore lands to four furnace companies 
under a 50-year lease, with an annual rental averaging 2,243 francs 
a hectare. These leases provide that the ore is to be smelted and 
refined in Luxemburg and that the lessees are to furnish the Luxem 
burg Government with 17 metric tons per hectare of 75 per cent 
ground Thomas furnace slag containing not less than 16 per cent of 
phosphoric acid (85 per cent to be soluble in 2 per cent citric acid). 
The concessionnaires are to receive 21 francs a ton for the slag. The 
Luxemburg Government now receives an annual income of about 
1,874,000 francs from its iron concessions. The following tables 
summarize the available information on the iron concessions:
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Concessions of iron land in Luxemburg.

61

Furnace owners, 1874 .........................
Furnace owners, 1898 .........................
Railroad company, 1868-69. ...................

Area 
(hec 

tares).

1,560
406
947
417
142
145
78

582

3,677

Annual rental.

? ?
?)
?)
?)

Sale price of iron-ore concessions in Luxemburg, 1904-1912, in francs per hectare.

Year.

1904 ........................................
1905........................................
1906........................................
1907........................................
ions
1909........................................
1910 ........................................
1911
1912........................................

Basin of Esch- 
Rumelange- 
Dudelange, left 
bank (c a 1 c a - 
reous ore).

15,200
35, 193
31.216
13,925
16, 100
18,000

36,855

23,784

Basin of Differ- 
dange - P<5tange 
(siliceous ore).

18, 609

20,000

19,304

Basin of Dude- 
lange, right bank 
(calcareous ore).

9,074

8, 186

8, 630

The following two tables show the ownership of the furnace com 
panies working in Luxemburg iron ores. The five furnace and steel 
companies control 225,206,000 tons of the total estimated reserves 
of 240,000,000 tons. Furthermore, these company holdings include 
the best and most accessible of the iron-ore deposits. The German 
control of the iron lands will be considered in a later section of this 
report.

Approximate tonnage of iron ore controlled by furnace companies in Luxemburg, 1911.

Company.

Deutsch-Luxemburgische Bergwerks u. Hut- 
ten A. G.

Rumelangen u. St. Ingbert Hochofen u. 
Stahlwerk A. G.

Calcareous 
ore.

10,507,000
7,146,000 

13,639,000
8,545,000 

46,295,000

5,956,000

92,088,000

Siliceous 
ore.

11,448,000

1,380,000 

12,140,000

6,274,000

31,242,000

Total.

10,507,000
18,594,000 

13,639,000
9,925,000 

58,435,000

12,230,000

123,330,000

Capital.

Do. 

Do.
Do.

German. 
Belgian,
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Approximate tonnage of iron ore acquired by furnace companies in Luxemburg, 1913.

Company.

Hutten u. Stahlwerk von 
Steinfort. 

D e u t s c h -Luxemburg- 
ische Bergwerks u. 
Hutten A. G. 

G elsenkirchener Berg- 
werks A. G.   

Rumelangen u. St. Ing- 
bert Hochofen u. Stahl 
werk A. G. 

SocietS de Burbach, 
Eich, Dudelange. 

Soci6t6 anonyme d' 
Ougrge-Marihaye. '

Total, 1911 .........

Total holdings, 1913

Total area of 1913 
concessions (hec 
tares).

Calcare 
ous.

60 

79

39

178

. Sili 
ceous.

65 

245

94

404

Calcareous 
ore (tons).

12,780,000 

13,035,000

8,131,000

33,946,000 
92,088,000

126,034,000

Siliceous 
ore (tons).

10,250,500 

42,875,000

14,805,000

67, 930, 500 
31,242,000

99, 172, 500

Total 
(tons).

23,030,000 

55,910,000

8,131,000

14,805,000

101,876,000 
123,330,000

225,206,000

Capital.

German. 

Do.

Do. 

Do.

Mixed, ore-ninth 
German. 

Belgian.

IRON MINING.

In 1870 the Luxemburg iron fields produced 011,000 tons of ore. 
The output steadily increased and in 1874 was almost 4,000,000 tons. 
It attained the peak in 1907, when it was more than 7,490,000 tons. 
This figure was approximated by a production of 7,331,000 tons in 
1913. The larger percentage of this output was mined by companies 
subsidiary to the six large iron and steel producers. There were, 
however, a number of small iron-ore mining companies that pro 
duced an appreciable tonnage of ore, chiefly for export.

About 5,500 men were employed in the iron-mining industry in 
1911, at an average wage of 1.73 francs per ton mined.

The output of 1913 came from 95 mines, of which 43 ware deep 
and 52 open pits. It is probably safe to estimate that 60 to 70 per 
cent of the ore came from open-pit mines. The individual mine 
production is not known, but the following table shows the ownership 
of the operated mines:

Ownership of iron mines in Luxemburg, 1913.

Ownership.

French ...................................................................

^

Deep 
mines.

13
5

12
3
1
9

43

Open-pit 
mines.

13
5

20
1

12
1

52

Total.

26
10
32
4
1

21
1

95
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During the pre-war decade Luxemburg exported a large percentage 
of her iron ore. The subjoined tables show the production and dis 
tribution of this ore. During this period the exportation of iron ore 
to French Lorraine decreased by more than 50 per cent, and the 
exports to Belgium, which have always been about half of the total 
exports, showed a slight decrease, but the exports to Germany in 
creased. Restrictions have been placed on the exportation of iron 
ores from certain concessions, which will have the effect of cutting 
down exports sometime before the exhaustion of the present re 
serves.

Distribution of Luxemburg iron ore in 1913.

Smelted in 

France (Meurthe-et-Moselle). .. . .....................................................

Per cent.

60.3
20.0
3.8
3.4
7.4
5.1

Tons.

4,425,000
1.471,000

279,000
240,000
542.000
376,000

7,333,000

Iron ore produced in Luxemburg and consumed in different countries, 1904-1918, in tons.

Year.

IQfU

1905......................
1906......................
1907......................
1908......................
1909......................
1910......................
1911
1912......................
J913-. ....................

Production.

6,347,800 
6,595,900 
7,229,400 
7,491,000 
5,801,000 
5,794,000 
6,263,000 
6,060,000 
6,533,900 
7,331,050

Consumption.

Lorraine 
Annex«5e.

184,000 
255,000 
319,000 
354,000 
225,000 
132,000 
193,000 
214,000 
180,000 
278,760

French 
Lorraine.

888,000 
940,000 
841,000 
846,000 
499,000 
395,000 
377,000 
350,000 
367,200 
375,400

Sarre 
district.

103,000 
245,000 
221,000 
241.000 
283,000 
278.000 
318,000 
371,000 
351,500 
240,240

Westpha 
lia and 
Rheih- 
land.

286,000 
270,000 
483.000 
580,000 
400,000 
371,000 
554.000 
502,000 
526.000 
541,350

Belgium.

1,831,000 
1,829,000 
2,026,000 
2,259,000 
1,759,000 
1,625,000 
1,519,000 
1,318,000 
1,294,600 
1,470,450

Luxem 
burg.

2,931,000 
3,166,000 
3,417,000 
3,211,000 
2,635,000 
2,993,000 
3,302,000 
3,305,000 
3,813,700 
4,424,850

COST OF MINING IRON ORE.

The cost of mining the Luxemburg iron ores in 1911 are reported 
to be as follows: Open-pit mines, 2.10 to 2.50 francs per ton; under 
ground mines, 2.20 to 2.70 francs per ton. The costs were divided 
as follows and do not include royalties, amortization of plant, or 
interest on capital.

Distribution of cost of mining iron ore in Luxemburg, 1911.

Open pit: Per cent. 
Stripping and excavating....... 40
Loading........................ 30
Transportation................. 25
Superintendence and general 

expense..................... 5

100

Underground: Per cent. 
Sloping........................ 60
Timber........................ 12
Pumping....................... 3
Transportation................. 15
General expense................ 10

100
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An additional charge of 0.50 to 0.80 franc per ton should be added 
to cover royalties, amortization, and interest on capital. This ex 
pense is not given in the published reports on the cost of producing 
the iron ore but is charged to the final cost of the finished product 
by the iron and steel companies that control the mining companies.

The prices of ore in 1911 were as follows: Calcareous ore, 3.288 
francs per ton f. o. b.; siliceous ore, 2.800 francs per ton f. o. b. The 
6,059,797 tons of ore mined during 1911 were valued at 3.08 francs 
per ton. This figure represents the book value of the ore placed on 
it by the iron and steel companies that control the production of 
the mines.

Mining companies operating in France near the Luxemburg frontier 
sold on the market ore having a content of 34 to 40 per cent of iron 
for 3.75 francs per ton. Ores having the same iron content, but 
especially desirable for ^mixing," sold as high as 4.75 francs per ton.

The above facts in production costs and value of the iron ore can 
be summarized as follows:

Francs per ton. 
Average value, 1911............................................ 3.08
Average cost of production...................................... 2. 50

Profit................................................... .58

This profit represents approximately the additional cost due to 
royalties, amortization, and interest. Therefore the average value 
of 3.08 francs per ton placed on the ore by the iron and steel manu 
facturers closely approximates the total cost to these companies.

Using the market price obtained for the corresponding French ores 
the following profits are shown:

Francs per ton. 
Market price, 1911........................................ 3.75-4. 75
Total cost of production................................... 3.08-3.08

Profit.............................................. .67-1.67
, \
It is therefore estimated that the actual profit on Luxemburg ore 

in 1911 was about 0.85 franc per ton.

BLAST FURNACES.

Six companies operated 34 blast furnaces in Luxemburg in 1910. 
Within three years this number was increased to 46, having a total 
daily capacity of 7,420,000 tons of pig iron. About 65 per cent of 
this capacity was controlled by German interests, as will be shown 
later in this report.

The total number of men employed in the blast furnaces was about 
6,000, earning wages amounting to 3.68 francs pei ton of pig iron.

The following tables show the imports and total consumption of iron 
ore and the pig iron and steel produced in Luxemburg during the years 
1904 to 1913, inclusive. The importation of iron ore from French
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Lorraine increased thirteenfold and that from Lorraine Annexe'0 
nearly fourfold during this period. The consumption of domestic 
ores did not double. The increase in the percentage of imported ores 
used in the Luxemburg furnaces was due in part to the higher grade 
of the ores produced in the Briey district (French Lorraine), and to 
the ownership of iron-ore concessions in Lorraine Annexed by the 
German-controlled iron and steel companies. The Luxemburg 
furnaces used chiefly Westphalian coal and coke, with some from 
Belgium. The imports of coke in 1913 were 2,686,000 tons from 
Westphalia and 200,000 tons from Belgium, a total of 2,886,000 tons.

Iron ore consumed and pig iron and steel produced in Luxemburg, 1904-1913, in tons.

Year.

1904.............................
1905.............................
1906.............................
1907.............................
1908.............................
1909.............................
1910.............................
1911.............................
1912.............................
1913.............................

Luxem 
burg iron 
ore con 
sumed.

2,931.000 
3.106.000 
3,417,000 
3,211,000 
2,035,000 
2,993,000 
3,302,000 
3,305,000 
3,813,700 
4,424,850

Iron ore imported.

French 
Lorraine.

92,000 
164,000 
166,000 
251,000 
281,000 
389,000 
447,000 
349,000 
627, 100 

1,201,350

Lorraine 
Annexe^.

885,000 
1,125,000 
1,177,000 
1,230,000 
1.158.000 
1,500,000 
1,653,000 
2,179,700 
2,768,000 
3,380,000

Total iron 
ore con 
sumed.

3,908,000 
4,455,000 
4,760,000 
4,692,000 
4.074,000 
4,882,000 
5,402,000 
5,833,700 
7,208,800 
9,006,200

Pip iron 
produced.

1,198,000 
1,368,300 
1,460,100 
1,434,900 
1,300.000 
1,552,600 
1,682,500 
1,730',000 
2,252,200 
?,5'17,900

Steel pro 
duced.

366, 293 
398, 1S9 
435,284 
444,268 
460,576 
535,202 
598,310 
716, 194 
947', 184 

1,182,226

Ownership and production of companies operating iron mines, blast furnaces, and steel 
plants in Luxemburg, 1918.

Company.

GEBMAN.

A. G.

Steinfort.
Deutsch-Luxemburgische 

Bergwerka u. Huttcn
A. G.

do Rumelange-St. Ing-
bert.

BELGIAN.

Socie'te' anonyme d'Ougre'e-
Marihaye.

FRENCH, BELGIAN, AND
LUXEMBURGIAN.

Socie'te' des acie"ries reunies 
de Burbach, Eich, Dude-
lange.

Grand total.... .......

Mineral 
lands 
(hec 

tares).

580

150

1,950

150

2,830

135

610

3,575

Blast furnaces.

Num 
ber in 
blast.

11

3

8

3

25

4

15

44

Total 
num 
ber.

11

3

10

3

27

4

15

46

Produc 
tion 

' (tons).

927,900

70,000

450,000

160,000

1,607,900

190,000

750,000

2,547,900

Steel plants.

Num 
ber.

1

0

1

0

2

1

3

0

Equipment.

Three 12-ton Thomas. .

Eight 25-ton Thomas, 
four 25-ton Martin,
two electric.

eight 25-ton Thomas, 
three 12-ton Thomas,
four 25-ton Martin,,
four electric.

Produc 
tion 

(tons).

1,182,22^

187234° 20 Bull. 703-
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The production of pig iron in 1911 and 1912 was divided into vari 
ous grades, valued as follows:

Pig iron produced in Luxemburg,

Grade.

&

Thomas pig. .........................................

1

Quantity 
(tons).

46,208
1,477,350

205,417

1,728,975

911

Value 
(francs).

2.546,747
57,563,916
12,054,904

72,165,567

19

Quantity 
(tons).

23,341
2,052.379

176,419

2,252,139

12

Value 
(francs).

1,289,786
123,740,738
10,758,235

135,788,759

Average value, 1911, 59.09 francs per ton; 1912,60.29 francs per ton.

The 2,550,000 tons of pig iron produced in Luxemburg in 1913 
was distributed according to the following table:

Approximate distribution of pig iron smelted in Luxemburg, 1913.
Tons. 

Luxemburg steel plants.............T...................... 1,460,000
Luxemburg foundries...................................... 50,000
Westphalia and Rhine provinces........................... 650, 000
Sarre district and Bavarian Palatinate....................... 290, 000
Other parts of Germany.................................... 100,000

2, 550,000

The manufacture of finished iron products by the Luxemburg 
foundries in 1911 and 1912 was as follows:

Iron products manufactured by foundries in Luxemburg,

Product.

Castings. ...............................................

Machines. ...............................................
Miscellaneous. . . ... A ..................................

19

Quantity 
(tons).

393
365

15.245
16,002

11

Value 
(francs).

134,553
83,585

214,999
2,360,070

19

Quantity 
(tons).

663
32

20, 199
20,893

12

Value 
(francs).

234,125
cn fi^o

2,804,129
3,046,304

Average value, 1911,147.48 francs per ton; 1912,145.82 francs per ton.

STEEL INDUSTRY.

In 1913 there were 6 steel plants in Luxemburg owned by 4 
companies; these plants were equipped with 20 Thomas converters 
having a total capacity of 457 tons, 4 Martin furnaces with a 
capacity of 100 tons, 4 electric furnaces, and 4 rolling mills. The 
average production was 3,400 tons of crude steel per day.

The table on page 65 gives the principal statistics concerning the 
equipment of these plants.
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The number of men employed in the steel plants was about 5,000; 
the wages were equal to approximately 14 francs per ton of steel.

Steel produced in Luxemburg,

Product.

Rails...................................................
Steel tics. ..............................................

Wire...................................................
Machinery. ............................................

19

Quantity 
(tons).

7,760
278,637
26,153
8,863

335,000
. 44,238

15,453

716, 104

11

Value 
(francs).

1,477,109
29,929,774
3.791,710
1,185,426

43,492,455
5,529,751
3,833,011

89,239,236

19

Quantity 
(tons).

7,145
376,330

23,875
20,166

446,221
54,039
18,409

946,185

12

Value 
(francs).

in? 099
43,142,828
3,521,514
2,747,620

64,997,963
6,754,890
3,262,004

124,534,041

CORPORATE OWNERSHIP.

The iron and steel industry of Luxemburg is almost entirely con 
trolled by six corporations, of which four are German, one Belgian, 
and one of mixed capital of which one-ninth is German. Some 
iron mines with small capitalization operated by individuals are 
independent of the big companies. These are owned chiefly by 
Luxemburgers, and their production is not large and can not be 
greatly increased, for the large companies control most of the ore 
reserves. The following is a summary of the available information 
about the large companies in 1913:

GERMAN-CONTROLLED COMPANIES.

Gelsenkirchener Bergwerks Aktien-Geeellschaft. Capital, 225,500,000 francs. 
This company owns two large blast-furnace plants one at Esch-sur-Alzette and 
a new plant at Beval-lez-Esch and one steel plant in Luxemburg. The equipment 
comprises 11 blast furnaces having a daily output of 3,000 tons of pig; in the steel 
plant, Thomas furnaces, four 24-ton converters; rolling mill; slag mill. In addition 
to its property in Luxemburg the company owns furnaces and iron lands in Lorraine 
Annexed.

Eisen und Stahlwerk von Steinfort. Capital, 7,000,000 francs, chiefly German 
with some Luxemburgian. This corporation appears to have been formed by a com 
bination of the interests of Jules Collart et Cie. and the Socie'te' Felton et Guilleaume 
of Cologne. It owns, at Steinfort, three blast furnaces having a daily output of 210 
tons of pig, and two electric furnaces manufacturing special steels.

Deutsch-Luxemburgische Bergwerks und Hutten-Aktiengesellschaft. Capital, 
162,800,000 francs, entirely German. Its plant at Differdange consists of 10 blast 
furnaces having a daily output of 1,350 tons of pig, a steel plant with five Thomas con 
verters of 20 to 24 tons, a Grey rolling mill, and a slag mill. The company has large 
smelting and mining interests in Westphalia, the Sarre district, and Lorraine Annexe"e. 
It has leased for 30 years the furnaces and plants of the Socie'te des hauts fourneaux de 
Rumelange-St. Ingbert.
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des hauts fourneaux de Rumelange-St. Ingbert. Capital, 7,500,000 francs. 
The ownership of this company is mixed, but the Deutsch-Luxemburgische Berg- 
werks und Hiitten-Aktien-Gesellschaft owns the controlling interest in the capital 
stock. Its plant at Rumelange consists of three blast furnaces having a daily output 
of 450 to 500 tons of pig. The company owns iron lands and furnaces in Lorraine An 
nexed, as well as in Luxemburg.

BELGIAN-CONTROLLED COMPANIES.

Socie'te' anonyme d'Ougree-Marihaye. Capital, 40,000,000 francs. Its plant at" 
Rodange consists of four blast furnaces having a daily output of 580 tons of pig, a steel 
mill equipped with three 12-ton Thomas converters, a rolling mill, and a foundry. 
Its Bodange plant is said to have been valued at 4,000,000 francs. The company has 
smelting and mining interests in Lorraine Annexed, the Sarre district, and French 
Lorraine. It has a contract with the German company Gewerkschaft Quaint, of 
Treves, for the sale of its product.

MIXED CAPITAL (FRENCH, BELGIAN, LUXEMBURGIAN, AND GERMAN).

Socie'te' des acie"ries re"unies de Burbach, Eich, Dudelange. Capital, 16,000,000 
francs. The capital stock is six-ninths Belgian, one-ninth French, one-ninth Luxem- 
burgian, and one-ninth German. The corporation was formed in 1911 by the union 
of the Socie'te des forges de Saarbruck and the Societe" la Gallais-Metz. The company 
is amliated with the Eschweiler Bergwerks Gesellschaft, which has large holdings of 
coal land in Westphalia. It is thought that the controlling interest of the company 
is German. Its Luxemburg holdings are situated as follows: Dommeldange, three 
blast furnaces with a daily output of 350 tons of pig, two Martin furnaces, two electric 
furnaces for the manufacture of special steels, a rolling mill, and a steel foundry. 
Eich-les-Luxemburg, a foundry, shops for the manufacture of structural steel, and a 
slag-cement mill. Dudelange, six blast furnaces having a daily output of 900 tons 
of pig, four Thomas 25-ton converters, two Martin furnaces of 25 tons each, a foundry, 
a slag mill, and a plant for the manufacture of briquets. This plant was valued at 
11,000,000 francs. Esch-sur-Alzette, six blast furnaces having a daily output of 1,100 
tons of pig, four Thomas furnaces of 25 tons each, a rolling mill, a cement plant, and 
a slag mill. This plant was valued at 26,000,000 francs. In addition to its furnaces, 
mines, and steel plants in Luxemburg, the company has large interests in the Sarre 
district.

Luxemburg iron-ore reserves owned by different companies, 1913, in tons.

Company.

Smallholdings, chiefly Luxemburgian. .....................................

Gennan- 
owned.

33,537.000
74,504.000
01 77n nnn
9,925,000
6,396,000

146,132,000

Total.

33.537.000
74.504,000
21 770 000

9.' 925.' 000
58,435,000
27,035,000
14,794,000

240,000,000
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Capitalization of companies operating iron-ore mines, blastfurnaces, and steel plants in
Luxemburg, 1918.

Company.

GERMAN.

Deutsch-Luxemburgische Bergwerks u. Hilt- 
ten A. G.

Socie'te1 des hauts fourneaux de Rumelange- 
St. Ingbert.

BELGIAN.

FRENCH, BELGIAN, LtFXEMBURGIAN, AND 
GERMAN.

Socie'te' des aci6ries r^unies de Burbach, Eich, 
Dudelange.

Capitaliza 
tion (francs).

OOE win nnn
7,000,000

162,800,000 

7,500,000

402,800,000

40,000,000

16,000,000

458,800,000

Remarks.

Jules Collart et Cie. and Soci6t6 Felton et 
Guilleaume, of Koln. 

Operates under a 30-year lease the plants of 
Sociei£ des hauts fourneaux de Rume- 
lange-St. Ingbert. 

Controlled by the Deutsch-Luxemburgische 
Bergwerks u. Hiitten A. G., which owns 
30, 000, 000 marks of capital stock.

-

Capital stock is six-ninths Belgian, one- 
ninth French, one-ninth Luxemburgian, 
one-ninth German.

It appears that the German interests in the iron and steel industry 
of Luxemburg are as follows: Iron-ore reserves, 61 per cent; pig-iron 
industry, 65 per cent; steel industry, 46 per cent.

Although rather definite information is available about German 
ownership in the iron-ore and pig-iron industries, the facts collected 
about the steel plants are more or less conflicting. The capacities 
of the several steel plants indicate that 46 per cent of the steel is 
made by German capital. On the other hand, the report of the 
Deutsch-Luxemburgische company for 1912 suggests that it may be 
producing over half the ,steel output. The lower figure is used in 
the following tables, which give the data on German ownership and 
profits. The table showing value of plants and of iron-ore reserves 
in German ownership is based on different data from those used in 
estimating profits. The profits show a return of about 7 per cent 
on the estimated value of iron reserves and iron and steel plants.

Estimated profits on German iron and steel plants in Luxemburg, 1913.

16 per cent of iron ore mined but not smelted in Luxem- Francs, 
burg (total 2,900,000 tons), profit 0.75 franc a ton....... 1, 230,000

f>5 per cent of pig iron produced but not refined in Lux 
emburg (total 1,090,000 tons), profit 8 francs a ton........ 5, 700,000

45 per cent of steel produced (total 1,182,266 tons), profit
(including that on iron ore and pig) 20 francs a ton...... 11, 270,000

18, 200,000
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Estimated value of German interests in Luxemburg iron and steel industry.

142,000,000 tons of iron ore at 0.75 franc a ton, to be mined Francs, 
in 30 years; present value............................. 35,000,000

Value of furnace and steel plants (60 francs per ton of annual 
output of pig iron and 300 francs per ton of annual output 
of steel, including blast furnaces)...................... 230,000, 000

265,000,000 
SARRE DISTRICT. 13

By ALFRED H. BROOKS. 

INTRODUCTION.

The iron and steel industry of the Sarre district (see PL I) has 
been developed as a result of the close proximity of the Lorraine

13 This report was originally written on the basis of German ownership of the Sarre district, and to revise 
it now to make it accord with the terms of the peace treaty would beimpracticable. The following extracts 
from the peace treaty (Cong. Record, vol. 58, pp. 2481-2484, July 10,1919) have more or less bearing on the 
subject matter of this report.

"ARTICLE 45. As compensation for the destruction of the coal mines in the north of France and as part
payment toward the total reparation due from Germany for the damages resulting from the war, Germany
cedes to France in full and absolute possession, with exclusive rights of exploitation, unencumbered and
freefrom all debts and charges of any kind, the coal mines situated in the Saar Basin as defined in article 48.
*******

" ARTICLE 48. The boundaries of the territory of the Saar Basin, as dealt with in the present stipulations, 
will be fixed as follows:

"On the south and southwest, by the frontier of France as fixed by the present treaty.
"On the northwest and north by a line following the northern administrative boundary of the Kreis of 

Merzig from the point where it leaves the French frontier to the point where it meets the administrative 
boundary separating the commune of Saarholzbach from the commune of Britten; following this communal 
boundary southward and reaching the administrative boundary of the canton of Merzig so as to include in 
theterritory of the Saar Basin the canton of Mettlach, with the'exception of the commune of Britten; follow 
ing successively the northern administrative boundaries of the cantons of Merzig and Haustadt, which are 
incorporated in the aforesaid Saar Basin, then successively the administrative boundaries separating the 
Kreise of Sarrelouis, Ottweiler, and St.-Wendelfrom the Kreise of Merzig, Treves (Trier), and th£ Princi 
pality of Berkenfeld as far as a point situated about 500 meters north of the village of Furschweiler (viz, the 
highest point of the Metzelberg).

"On the northeast and east, from the last point defined above to a point about 3J kilometers east-northeast 
of St.-Wendel; a line to be fixed on the ground passing east of Furschweiler, west of Roschberg, east of 
points 418, 329 (south of Roschberg), west of Leitersweiler, northeast of point 464, and following the line of 
the crest southward to its junction with the administrative boundary of the Kreis of Kusel; thence in a 
southerly direction the boundary of the Kreis of Kusel, then the boundary of the Kreis of Homburg toward 
the soutli-southeast to a point situated about 1,000 meters west of Dunzweiler; thence to a point about 1 kilo 
meter south-of Hornbach; a line to be fixed on the ground passing through point 424 (about 1,000 meters 
southeast of Dunzweiler), point 363 (Fuchs-Berg), point 322 (southwest of Waldmohr), then east of Jagers- 
burg and Erbach, then encircling Homburg, passing through the points 361 (about 2£ kilometers northeast 
by east of that town), 342 (about 2 kilometers southeast of that town), 347 (Schreiners-Berg), 356,350 (about 
1J kilometers southeast of Schwarzenbach), then passing east of Einod, southeast of points 322 and 333, 
about 2 kilometers east of Webenheim, about 2 kilometers east of Mimbach, passing east of the plateau 
which is traversed by the road from Mimbach to Bockweiler (so as to include this road in the territory of 
the Saar Basin), passing immediately north of the junction of the roads from Bockweiler and Altheim 
situated about 2 kilometers north of Altheim, then passing south of Ringweilerhof and north of point 322, 
rejoining the frontier of France at the angle which it makes about 1 kilometer south of Hornbach. * * *

"A commission composed of fivemembers, one appointed by France, one by Germany, and three by the 
council of the League of Nations, which will select nationals of other powers, will be constituted within 
fifteen days from the coming into force of the present treaty, to trace on the spot the frontier line described 
above.

'' In thoseparts of the preceding line which do not coincide with administrative boundaries the commission 
will endeavor to keep to the line indicated, while taking into consideration, so far as is possible, local, eco 
nomic interests and existing communal boundaries.

" The decisions of this commission will be taken by a majority, and will be binding on the parties con 
cerned.

" ARTICLE 49. Germany renounces in favor of the League of Nations, in the capacity of trustee, thogovern- 
ment of the territory defined above.
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" At the end of fifteen years from the coming into force of the present treaty the inhabitants of the said 
territory shall be called upon to indicate the sovereignty under which they desire to be placed.

" ARTICLE 50. The stipulations under which the cession of the mines in the Saar Basin shall be carried out 
together with the measures intended to guarantee the rights and the well-being of the inhabitants and the 
government of the territory, as well as the conditions in accordance with which the plebiscite hereinbefore 
provided for is to be made, are laid down in the annex hereto. This annex shall be considered as an integral * 
part of the present treaty, and Germany declares her adherence to it.

"ANNEX.
"In accordance with the provisions of articles 45 to 50 of the present treaty, the stipulations under which 

the cession by Germany to France of the mines of the Saar Basin will be effected, as well as the measures 
intended to insure respect for the rights and well-being of the population and the government of the terri 
tory, and the conditions in which the inhabitants will be called upon to indicate the sovereignty under 
which they may wish to be placed, have been laid down as follows.

" Chapter I. Cession and exploitation of mining property.
" 1. From the date of th$ coming into force of the present treaty, all the deposits of coal situated within 

the Saar Basin as defined in article 48 of the said treaty become the complete and absolute property of the 
French State.

" The French State will have the right of working or not working the said mines, or of transferring to a 
third party the right of working them, without having to obtain any previous authorization or to fulfill 
any formalities.

" The French State may always require that the German mining laws and regulations referred to below 
shall be applied in order to insure the determination of its rights.

" 2. The right of ownership of the French State will apply not only to the deposits which are free and for 
which concessions have not yet been granted, but also to the deposits for which concessions have already 
been granted, whoever may be the present proprietors, irrespective of whether they belong to the Prussian 
State, to the Bavarian State, to other States or bodies, to companies, or to individuals, whether they have 
been worked or not, or whether a right of exploitation distinct frpm the right of the owners of the surface 
of the soil has or has not been recognized.

" As far as concerns themines which are being worked, the transfer of the ownership to the French State 
will apply to all the accessories and subsidiaries of the said mines, in particular to their plant and equip 
ment both on and below the surface, to their extracting machinery, their plants for transforming coal 
into electric power, coke, and by-products, their workshops, means of communication, electric lines, plant 
for catching and distributing water, land, buildings, such as oflices, managers', employees', and workmen's 
dwellings, schools, hospitals, and dispensaries, their stocks and supplies of every description, their archives 
and plans, and in general everything which those who own or exploit the mines possess or enjoy for the 
purpose of exploiting the mines and their accessories and subsidiaries.

"The transfer will apply also to the debts owing for products delivered before the entry in to possession 
by the French State, and after the signature of the present treaty, and to deposits of money made by cus 
tomers, whose rights will be guaranteed by the French State.

"4. The French State will acquire the property free and clear of all debts and charges. Nevertheless, the 
rights acquired, or in course of being acquired, by the employees of the mines and their accessories and 
subsidiaries at the date of the coming into force of the present treaty, in connection with pensions for old 
age or disability, will not be affected. In return, Germany must pay over to the French State a sum 
representing the actuarial amounts to which the said employees are entitled.

" 5. The value of the property thus ceded to the French State will be determined by the reparation com 
mission referred to in article 233 of Part VIII (Reparation) of the present treaty.

"This value shall be credited to Germany in part payment of the amount due for reparation.
"It mil be for Germany to indemnify the proprietors or parties concerned, whoever they may be.
" 6. No tariff shall be established on the German railways and canals which may directly or indirectly 

discriminate to the prejudice of the transport of the personnel or products of the mines and their accessories 
or subsidiaries, or of the material necessary to their exploitation. Such transport shall enjoy all the 
rights and privileges which any international railway conventions may guarantee to similar products of 
French origin.

" 7. The equipment and personnel necessary to insure the dispatch and transport of the products of the 
mines and their accessories and subsidiaries, as well as the carriage of workmen and employees, will bo 
provided by the local railway administration of the basin.
*******

"9. The French State shall always be entitled to demand the application of the German mining laws and 
regulations in force on November 11, 1918, excepting provisions adopted exclusively in view of the state 
of war, with a view to the acquisition of such land as it may judge necessary for the exploitation of the mines 
and their accessories and subsidiaries.

" The payment for damage caused to immovable property by the working of the said mines and their 
accessories and subsidiaries shall bo made in accordance with the German mining laws and regulations 
above referred to.

" 10. Every person whom the French State may substitute for itself as regards the whole or part of its 
rights to the exploitation of the mines and their accessories and subsidiaries shall enjoy the benefit of the 
privileges provided in this annex.
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iron ore and the Sarre coal. There is an abundance of coal in the 
Sarre district but practically no iron ore. 14 The coal, though exten 
sively used, is not of the best coking variety. Most of the ore is 

-brought from Lorraine Annexed, the railroad haul being about 50 
kilometers.

" 11. Theminesand other immovable-property which become the property of the French Statemay never 
be made the subject of measures of forfeiture, forced sale, expropriation, or requisition, nor of any other 
measure affecting the right of property.

" The personnel and the plant connected with Sexploitation of these mines or their accessories and sub 
sidiaries, as well as the product extracted from the mines or manufactured in their accessories and sub 
sidiaries, may not at any time be made the subject of any measures of requisition.

" The exploitation of the mines and their accessories and subsidiaries, which become the property of the 
French State, will continue, subject to the provisions of paragraph 23 below, oto be subject to the regime 
established by the German laws and regulations in force on November 11, 1918, excepting provisions 
adopted exclusively in view of the state of war.

" The rights of the workmen shall similarly be maintained, subject to the provisions of the said paragraph 
23, as established on November 11, 1918, by the German laws and regulations above referred to.

" No impediment shall be placed in the way of the introduction or employment in the mines and their 
accessories and subsidiaries of workmen from without the basin.

* * * * * * * 
" 13. The amount contributed by the mines and their accessories and subsidiaries, either to the local 

budget of the territory of the Saar Basin or to the communal funds, shall be fixed with due regard to the 
ratio of the value of the mines to the total taxable wealth of the basin.
******* 

"15. The French State shall enjoy complete liberty with respect to the distribution, dispatch, and sale 
prices of the products of the mines and their accessories and subsidiaries.

"Nevertheless, whatever may be the total product of the mines, the French Government undertakes that 
the requirements of local consumption for industrial and domestic purposes shall always be satisfied in 
the proportion existing in 1913 between the amount consumed locally and the total output of the Saar 
Basin.

" Chapter II. Government of the territory of the. Saar Basin.

" 16. The government of the territory of the Saar Basin shall be intrusted to. a commission representing 
the League of Nations. This commission shall sit in th* territory of the Saar Basin.

" 17. The governing commission provided for by paragraph 16 shall consist of five members chosen by 
the council of the League of Nations and will include one citizen of France, one native inhabitant of the 
Saar Basin, not a citizen of France, and three members belonging to three countries other than France or 
Germany.

* * *   * * * * 
" The members of the governing commission will be entitled to a salary which \\ ill be fixed by the council 

of the League of Nations and charged on the local revenues.
*******

"31. The territory of the Saar Basin as defined by article 48 of the present treaty shall be subjected to 
the French customs regime. The receipts from the customs duties on goods intended for local consump 
tion shall be included in the budget of the said territory after deduction of all costs of collection.

" No export tax shall be imposed upon metallurgical products or coal exported from the said territory to 
Germany, nor upon German exports for the use of the industries of the territory of the Saar Basin.

" Natural or manufactured products originating in the basin in transit over German territory and, simi 
larly, German products in transit over the territory of the basin shall be free of all customs duties.

" Products which both originate in and pass from the basin into Germany shall be free of import duties 
for a period of five years from the date of the coming into force of the present treaty, and during the same 
period articles imported from Germany into the territory of the basin for local consumption shall likewise 
be free of import duties.

"During these five years the French Government reserves to itself the right of limiting to the annual 
average of the quantities imported into Alsace-Lorraine and France in the years 1911 to 1913 the quanti 
ties which may be sent into France of all articles coming from the basin which include raw materials and 
semimanufactured goods imported duty free from Germany. Such average shall be determined after 
reference to all available official information and statistics.

* . * * * * * * 
"33. The governing commission shall have power to decide all questions arising from the interpretation

of the preceding provisions." 
i< A little iron ore is associated with the coal, and this was formerly mined but now has no value. See

Roesler, Max, The iron-ore resources cf Europe: U. S. Geol. Survey Bull. 706 (in press).
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The furnaces and steel works are owned by seven different corpo 
rations, and some of these also own coal lands and coking plants, as 
well as having mining and metallurgic interests in the other districts. 
Their total capitalization is about 270,000,000 francs. A rough 
estimate indicates that the total value of the plants in this district 
is about 500,000,000 francs. The gross value of the output of iron 
and steel in 1913 is estimated to have been 270,000,000 francs, and 
the total profit 47,000,000 francs. The value of the coal mines in 
the district is estimated to be 411,000,000 francs, and that of the 
coal products in 1913 about 300,000,000 francs, yielding a profit of 
about 20,000,000 francs.

SABRE COAL FIELD.

The boundaries of the Sarre coal field are fairly well known on the 
north, south, and east. On the west the coal beds plunge under a 
heavy cover of younger strata and the limits will be determined by 
the depth of profitable mining. The coal formation has been traced 
westward to the old boundary between French Lorraine and Lor 
raine Annexed, but is here undeveloped. It is also known to occur 
in French Lorraine north and northeast of Nancy, where coal beds 
have been found by boring at depths of 800 to 1,500 meters. Most 
of the developed field lies in the Sarre district of Rheinland, but 
there is some of it in the Bavarian Palatinate, and in Lorraine An- 
nexe"e there is a very large area in which more or less coal has been 
found by boring. It is impossible, therefore, to give exact figures 
on either the area or the tonnage of the field. The following table 
summarizes the available information on the area of the entire field. 
Of the output in 19i3, 78 per cent was taken from the mines in the 
Sarre district proper (Rheinland).

Area of Sarre coalfield, in square kilometers.

Province.

Bavarian Palatinate. ...........................................................

.

Area of 
known 

coal lands.

100.000
5,000

30,000

135,000

Area of 
possible 

coal lands.

40,000
60,000

100,000

The best information available indicates that the Sarre coal field 
contains from 27 to 32 workable coal beds, aggregating 38 to 43 
meters in thickness. Many of the coal beds are separated into a 
number of benches by seams of bone and shale.

The total coal reserves of the Sarre Basin to a depth of 2,000 meters 
have been estimated at 16,548,000,000 tons. Of this total 
9,769,000,000 tons occurs in beds lying within 1,200 meters of the
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surface. The total coking coal to a depth of 2 ; 000 meters is esti 
mated at 8,299,000,000 tons, of which 4,086,000,000 tons lies within 
1,200 meters of the surface. Only about 4,500,000,000 to 5,000,000,000 
tons of the total coal reserve lies in the developed part of the field. 
The rest of the coal (about 75 per cent) is in such areas or at such a 
depth that it is known only by drilling.

The coking coal of the Sarre field is of an inferior grade to that of 
the French, Belgian, and Westphalian fields, with which it comes 
into competition. Its most direct competitor is the Westphalian 
coal, which yields about 78 per cent of coke, as compared to about 
50 per cent for the Sarre coal. Even in the Sarre district itself, as 
is shown below, much Westphalian coal, as well as some coke, is used. 
Moreover, the Sarre coke is not strong enough for blast-furnace use. 
The best coking practice in the Sarre field provides for an admixture 
of 20 per cent of Westphalian coal in the coke ovens. For furnace 
charges 150 tons of Westphalian coke is considered the equal of 180 
tons of Sarre coke. Reducing these factors indicates that the value 
of the Sarre coking coal for furnace use is 62 per cent of the value 
of the Westphalian coal. In blast-furnace practice it is customary 
when conditions permit to make the charge of equal quantities of 
Sarre and Westphalian coke.

COAL-LAND CONCESSIONS.

Before the war most of the land known to be underlain by work 
able coal beds, including practically all that part of the field lying 
in the Sarre district (Rheinland), was owned and exploited by the 
Royal Prussian Government. The Bavarian Government also owned 
coal land and operated two mines in the Palatinate part of the field. 
In addition to the Government-owned land a few concessions had 
been made in both the Sarre and the Palatinate to private corpora 
tions. Very large concessions, consisting chiefly of undeveloped and 
in part of unproved coal land, have been granted in the part of the 
field lying in Lorraine Annexe'e.

The following table gives the approximate areas of the coal lands 
in Government ownership and in private ownership. There is evi 
dence that there may be coal under at least 100,000 hectares,addi 
tional. In 1913 the mineral rights to these lands belonged to the 
Prussian Government, but application had been made for concessions 
of about 5,000 hectares lying actjacent to the old boundary between 
French Lorraine and Lorraine Annexee.

Coal land in Government and private ownership in Sarre field, 1913, in hectares.

 

Private. .......................................................

Rhein 
land.

110.000
112

110,112

Bavarian 
Pala 

tinate.

4,370
630

5,000

Lorraine 
Annexe'e.

42,570
42,570

Total.

114.370
43,312

157,682
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A list of the corporations owning coal land in the Sarre field (see 
PL I), so far as these are known, is given below.

LORRAINE ANNEXEE.

Socie'te' Internationale des houillers (International Kohlenbergwerk Aktien-Gesell- 
schaft). Capital, 24,000,000 francs; ownership about equally divided between Ger 
mans and French. This company owns 33 concessions (6,600 hectares), the cost of 
which was 7,920,000 francs. Thus far there has been no production.    "

Socie'te' de charbonnage de la Houve. Amount of capital not known. It appears 
to be of mixed ownership but is probably controlled by German capital. This com 
pany owns one of the original concessions in the field, made in 1850, comprising about 
1,500 hectares of land. Annual coal production about 350,000 tons.

Lea petite fils de Francois-de Wendel et Cie. This French company has a capital 
of 30,000,000 francs and has large interests in mines, furnaces, and steel plants in both 
France and Germany. It owns about 4,400 hectares of coal land in the Sarre district 
and has opened six coal mines, in which the annual production before the war was 
2,386,000 tons.

Socie'te' de charbonnages de Sarre et Moselle a Krilingen (Saar und Mosel Bergwerks 
Gesellschaft zu Krilingen). The capital of this company is 22,120,000 francs. It was 
formerly controlled by the French but in 1900 passed into German ownership. The 
company owns 15,670 hectares of coal land, which has been developed by three shafts, 
500 to 790 meters deep, and 70 coke ovens with by-product plants. In 1913 it produced 
1,236,580 tons of coal and 95,484 tons of coke.

Association allemande autrichienne (Deutsche-oesterreichisch Bergwerk Gesell 
schaft). This is one of the largest coal companies in Germany -and has a capital of 
21,600,000 francs. It owns about 7,250 hectares of undeveloped coal lands in the 
Sarre Basin.

Socie'te' des forges Dillingen (Dillinger Hiittenwerke). This is a large German 
metallurgic company with a capital of 20,250,000 francs. It owns about 5,000 hectares 
of undeveloped coal lands in the Sarre district.

Roechlingische Eisen und Stahlwerke. This is a large German mining and metal 
lurgic company with a capital of 25,000,000 francs. It owns about 3,850 hectares of 
undeveloped coal lands in the Sarre Basin.

Hostenbach Gewerkschaft. This German company, about which no details are 
known, owns about 3,400 hectares of undeveloped coal lands in the Sarre Basin.

RHEINLAND.

Roechlingische Eisen und Stahlwerke. This is a large German iron-mining and 
metallurgic company whose capital is 25,000,000 francs. It owns about 112 hectares 
of coal lands in the Rheinland part of the Sarre field. The coal production from this 
area in 1913 was 200,000 tons. This concession was made in 1804.

BAVARIAN PALATINATE.

Frankenholz mine. The capitalization of this mining company is unknown, but 
the majority interests are owned by the French. The company owns about 630 hec 
tares of coal land and operates one mine, which in 1913 produced about 400,000 tons
of coal.

COAL MINING.

The coal beds of the Sarre field ar<§ commonly tilted at rather low 
angles but are broken by faults. The attitude of the beds favors 
cheaper mining than can be done in the coal fields of Westphalia, 
northern France, or Belgium. As the coal beds are for the most part 
under a thick cover of barren strata (75 to 1,000 meters), the mining
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is done by shafts. So far as known the deepest shafts are 800 meters 
deep, but the average depth of mining is probably less than half of 
this.

In 1913 fourteen Government mines producing 13,000,000 tons of 
coal and seven private mines producing 4,000,000 tons were operated 
in the Sarre' field. About 70,000 men were employed in the coal 
mines. It has long been recognized in Germany that the Govern 
ment mines were less efficiently operated than those in private hands. 
Evidence of this difference is found in the reported cost of produc 
tion. The average cost per ton of coal mined in the years 1906 to 
1910 was 11.54 francs for the private mines and 13.50 francs for the 
Government mines. This ratio of cost appears to have continued 
for 1913, when the average profit, as reported, was 2.50 francs per 
ton for private mines and 2.15 francs per ton for Government mines, 
in spite of the fact that the private operators sold their coal cheaper 
than the Government. It should be noted, however, that these 
profits are much higher than those obtained in the French and Bel 
gian coal mines. They probably do not take account of amortiza 
tion, which would reduce them by 1 to 1.5 francs per ton. Further 
evidence of the better practice in the private mines is afforded by 
the annual coal, recovery per miner, which in 1913 was 261 tons 
for private mines and 229 tons for Government mines. The size of 
the mining operations in the Sarre field is indicated by the annual 
coal output per mine, which is about 800,000 tons.

As has been shown, the Sarre coal is inferior for coking to that 
from the competitive fields. It has, however, been extensively used 
in the local metallurgic industries. The annual coal and coke pro 
duction, together with its relation to the metallurgic industries, is 
shown in the following table:

Coal and coke produced and consumed in the metallurgic industries of the Sarre district,
1904-1918, in tons.

Year.

1904.................................
1Qfl>%

1906.................................
1907.................................
1908.................................
1909.................................
1910..................................
1911
1912.................................
1913.................................

Coal pro 
duced.

a 12,852,500 
a 13,204,700
a 14,004,200 
013,718,100 
a 14,264,800 

14,400,300, 
14,413,000 
15,424,400 
16,173;000 
17,013,000

Coke pro 
duced.

a 2,280,000 
a 2,340,100 
a 2,487,000 

2,444,000 
2,552,100 
2,638,400 
2,739,200 
2,959,000 
2,997,600 
3,172,600

Coking 
coal 

imported 
from 
West 
phalia.

588,200 
604, 000 
641,900 
630, 800 
658, 400 
680, 600 
706, 500 
763, 400 
773,500 
810, 900

Coke used in metallurgic plants 
in the district.

Sarre 
coke.o

1,140,000 
1,170,000 
1,243,500 
1,222,000 
1,276,100 
1,319,200 
1,369,600 
1,479,500 
1,497,500 
1,586,300

Other 
coke, 

largely 
West- 

phalian.

o 85,800 
" 158,700 
a 199, 500 

300,808 
371, 800 

a 256, 600 
a 414, 000 
a- 351, 000 

438, 500 
432,500

Total.

1,225,800 
1,328,700 
1,443,000 
1,522,800 
1,647,900 
1,575,800 
1, 783, 600 
1,830,500 
1,936,000 
2,018,800

a Estimated.
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In 1913'there were about 17 coking plants in the. district, a large 
number of which were by-product plants: These coking plants 
included 2,240 ovens. Ten of these plants belong to the Prussian 
Government, one to a French company, and the others to German 
companies. The following table shows the ownership of the coke 
ovens so far as determined. The number of plants and ovens is in 
part estimated.

Ownership of coking plants in the Sane coalfield, 1913.

Company.

Les potits fils de Fr. de Wendel (French) ...........................................

Plants.

10?
1
2
1
1
1
1

17

Ovens.

570?
400
280
400

. 70
400?
120

2,240

Had the Sarre coal not been in close competition with the better 
fuel from Westphalia, the field would undoubtedly have been more 
extensively developed. In this competitive trade the Sarre coal 
finds its best use for steam, gas, and domestic purposes. The fol 
lowing table shows the distribution of the Sarre coal in 1913:

Sarre coal consumed in the district and exported in 1913, in tons.

Consumed in. the district, including that used in coking 
plants................................................. 8,863,000

Shipped:
Prussia..........................................':.... 2,270,000
South Germany...................................... 2,810,000
Alsace and Lorraine Annexe'e.......................... 1,250,000
France.............................................. 790,000
Switzerland.......................................... 660,000
Luxemburg.......................................... 50,000
Austria........................"....................... 20, 000
Italy................................................ 170, 000
Belgium............................................. 130,000

17, 013,000 

MANUFACTURE OF PIG IRON AND STEEL.

In 1913 29 blast furnaces having a total daily capacity of about 4,370 
tons were operated in the Sarre district. In the same year 9 steel 
plants were operated, and these consumed not only practically all 
the pig iron produced in the district but also some 500,000 tons 
imported from French Lorraine. The steel plants were equipped 
with 21 Bessemer converters of an average capacity of 21 tons and 
31 Martin furnaces with an average capacity of 21 tons. There were 
also 6 electric furnaces, at least 7 rolling mills, 4 foundries, 10
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puddling furnaces, 1 tube mill, and 1 armor-plate plant in the 
district. N

These furnaces and plants produced 1,375,000 tons of pig and 
2,080,000 tons of raw steel. No accurate statistics regarding the 
output of finished and semifinished products are available, but these 
products in 1913 probably aggregated about 1,000,000 tons. The 
following table shows the growth of the pig-iron and steel production 
during the decade preceding 1913:

Pig iron and steel produced in the Sarre district, 1904-1913, in tons.

Year

1904...........................................
1905...........................................
1906.......-'...................................
1907...........................................
1908. ..........................................
1909...........................................
1910. ..........................................
1911 ...........................................
1912...........................................
1913...........................................

Produced 
in Sarre 
district.

752,770
814,310
901,252
950,446

1,025,550
1,132,344
1,197,688
1,219,700

' 1,300,662
1,374,534

Pig iron.

Exported 
to other 
German 
districts.

6,398
6,920
7,660
8 080
8*717
9,560

10,175
10,355
11,049
11,674

Imported 
from 

Lorraine 
Annexe'e.

273,950
296,420
328,000
346,000
373, 200
412,000
435,880
443,900
473,210
500,580

Sfe

Refined 
in Sarre 
district.

1,020,222
1,141,530
1,221,592
1,288,366
1,390,039
1,534,784
1 fi93 301

1,653,247
1,762,823
1,863,440

561.

Produced 
in Sarre 
district.

1,138,600
1,272,500
1,351,200
i 4ia nrtn
1,560,000
1,710,100
1,810,000
1,846,000
1,961,800
2,079,825

OWNERSHIP OF IRON AND STEEL PLANTS, COAL MINES, AND
COAL LANDS.

The following paragraphs summarize the available information 
about the metallurgic companies in 1913:

GERMAN.

Roechlingsche Eisen und Stahlwerke. Capital, 25,000,000 francs. Owns seven 
blast furnaces with a capacity of 1,000 tons; one steel plant, with five Thomas con 
verters of 22 tons; one electric furnace; one rolling mill; and one foundry.

Aktiengesellschaft der Dillinger Hiittenwerke. Capital, 21,100,000 francs. Owns 
five blast furnaces with a total daily capacity of 1,000 tons; one steel plant with two 
Thomas converters of 15 tons and one of 20 tons; also three Martin furnaces of 15 tons, 
two of 20 tons, one of 25 tons, two of 50 tons, and one of 60 tons; rolling mill; and a 
case-hardening armor-plate plant.

Gebruder Stumm. > Capital, 27,000,000 francs. Owns six blast furnaces with a 
total daily capacity of 800 tons, one steel plant with four 25-ton Thomas converters 
and one 5-ton Martin furnace, four electric furnaces, one rolling mill, ten puddling 
furnaces, and one foundry.

Rud. Bocking et Cie., of Halberger Htitte. Capital, unknown. Owns five fur 
naces, with a daily capacity of 10,000 tons, and two foundries.

Mannesmann Rohrenwerke. Capital, 90,000,000 francs. Owns two steel plants, 
with one Martin furnace of 5 tons, two of 18 tons, four of 25 tons, and two of 30 tons; 
one electric furnace; and one tube mill.

GERMAN AND BELGIAN.

Soci4t4 des hauts fourneaux et acie"ries de Rumelange et St. Ingbert. Capital, 
7,500,000 francs. Owns one steel plant, with three Thomas converters, and one 
rolling mill. The dominating capital in this company is German.
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GERMAN, FRENCH, AND LTJXEMBTJRGIAN.

Acie'ries re"unies de Burbach, Eich, Dudelange. Capital, 75,000,000 francs. Owns 
eight blast furnaces, with a total daily capacity of 1,200 tons, two steel plants, with 
five 25-ton Thomas converters and three 20-ton Martin furnaces, and rolling mills. 
This company is probably dominated by German capital.

The total value of the iron and steel plants of the Sarre district is 
estimated from the annual production to be 500,000,000 francs. Of 
this aggregate the French, Belgian, and Luxemburgian interests 
represent about 75,000,000 francs, leaving 425,000,000 francs for 
the value of the German corporate interests. The following tables 
present a summary of the facts relating to the value of German 
and other ownership in the metallurgic plants, as well as in the coal 
industry:

Ownership and production of blast furnaces and steel plants in the Sarre district, 1918.

Company.

GERMAN.

Mannesmann Rohrenwerke .....................

Total German .............................

GERMAN AND BELGIAN.

Socie'te' des hauts fourneaux ct acicYies de Rume-

FRENCH, GERMAN, AND LUXEMBURGIAN.

Acifries r&inies de Burbach, Eich, Dudelange. . .

Blast furnaces.

Number 
in blast.

7 
4 
5 
5 
0

21

0

8

29

Total 
number.

7 
5 
6 
5 
0

23

0

8

31

Pig-iron 
production 

(tons).

316.780 
283,780 
232,780 
158,380 

0

991,720

0

382,780

1,374,500

Steel plants.

Number.

1 
1 
1 
1 
2

6

1

2
9

Steel 
production 
(tons) in 

part 
estimated.

400,000 
200,000 
400,000 
400,000 
100,000

,1,500,000

186,000 

367,000

2,053,000

Estimated value of German interests in Sarre coal lands and coal mines, 1918, in francs.

[Coal lands, 1,200 francs per hectare; coal mines, 12 francs per ton of annual production; coke ovens,
30,000 francs each.] 

  Prussian Government:
Coal lands............................... 120, 000,000
Coal mines and equipment.............. 160,000,000
Coke plants..............'............... 20, 000,000 r

Bavarian Government:
Coal lands............................... 5,000,000
Coal mines and equipment.. ........... 6, OOP, OOP

Private coal and coke companies (French and
German): 

Coal lands............................... 50,000,000
Coal mines and equipment. ............. 44,000,000
Coke plants............................. 36,OOP,OOP

130,000,000 
Less French interests..................... 30, 000, 000

300, 000,000

11,000,000

100,OOP, OOP 
411,000, 000
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The data on the metallurgic companies given above can be sum 
marized as follows: Seven companies, with an aggregate capitaliza 
tion of about 270,000,000 francs, own 9 steel plants and 31 blast 
furnaces. Of these 5 companies (capital about 180,000,000 francs) 
are entirely German. The other 2 (capital, 83,000,000 francs) are 
of mixed ownership. The details in regard to the German owner 
ship of coal mines and lands and coking plants are discussed in 
earlier sections and are summarized in the following table:

Estimated value of German holdings in the Sarre district, 1918, in francs.

Private.

425,000,000
100,000,000

525,000,000

Government.

311,000,000

311,000,000

836,000,000

BELGIUM.

By MORRIS F. LA CROIX. 

INTRODUCTION.

In 1913 the Belgian iron and steel industry was capitalized at 
approximately 350,000,000 francs and turned out 300,000 tons of 
iron products and 2,000,000 tons of steel, products at a total profit 
of about 65,000,000 francs.

The capacity and production of the iron and steel plants practi 
cally doubled during the pre-war decade. This expansion began 
toward the end of 1908 and was uninterrupted to the outbreak of 
the war. The rapid growth of this industry was due primarily to' 
four conditions the excellent quality and large quantity of the coal 
and coke produced in the Sambre and Meuse valleys of Belgium; 
the favorable location of the extensive Lorraine iron field with 
respect to these coals; the relatively favorable location of the West- 
phalian coal district with respect to the Belgian iron and steel plants; 
and the excellent systems of transportation, both rail and water, not 
only connecting the districts that provide the raw materials but 
affording cheap access to ocean ports.

The inability of Belgium to absorb the large amounts of iron and 
steel products necessitated the building up of a large export trade. 
This took approximately 80 per cent of the total iron and steel 
products manufactured in 1913.

The companies engaged in the Belgian iron and steel industry may 
be divided into three distinct groups. The largest group comprises 
companies operating or owning controlling interests in iron and coal 
mines, coke plants, blast furnaces, steel plants,, and rolling mills and
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producing pig iron, crude and semifinished steel, and finished iron 
and steel products. In 1913 this group consisted of 19 companies 
or corporations operating 55 blast furnaces. These plants produced 
all the Belgian pig iron, amounting to 2,484,690 tons, 85 per cent of 
the crude steel, and 65 per cent of the finished steel products. They 
also produced 161,040 tons of forge and foundry iron.

This group represents the controlling interests and factors in the 
Belgian iron and steel industry and will therefore receive especial 
attention in this paper. The following table gives the principal 
statistics concerning the capitalization and production of these 
plants. In addition to the capital stock these companies had out 
standing obligations amounting to about 85,000,000-francs.

Belgian blastfurnaces and steel plants in operation July 1,1914-

Province and plant.

IIAINAUT-BRABANT.

Sambre-et-Moselle. .

Thy-le-Chateau. ... 
Sud-de-Chatelineau

Bonehill. ..........

La Providence .....

Usines de Ch&te- 
lineau.

LIEGE.

Ouirr(§6

LUXEMBURG.

Athus. .............

Total July 1,1914...
Total July 1,1913..

Location.

Montignies . . 
Moncheret . . 
Marcinclle. . . 
Chatelineau.

Marchienne. 
Monceau.... 
Marchienne.

Chatelineau . . .

Louviere. .....

Tilleur........

Grivegne'e. ....

Athus. ........ 
Halanzy. .....

Capital 
stock . 

(francs).

23,500,000 
1,250,000 
6,000,000 
1,500,000

2,437,000 
6,000,000 

18,000,000

7,000,000 

6,000,000

a2.r),000,000 
052,725,000

10,000,000 
09,041,000 
16,000,000

(&) 
2,200,200

1,500,000

Profit or 
loss 

(francs).

3,357,899 
103, 174 

2,193,374 
79,551

123, 729 
704,990 

10,014,606

21,987 

1,738,465

7, 084, .548 
11,258,306

1,934,791 
1,774,592 
1,023,976

(») 
705,577

525,046

Blast 
furnaces.

Ac 
tive.

4 
1 
3

2 
4

1

2 
2

23

5
7

2 
3
1

18

3
2

2

7

48 
52

Total.

3 
1 
4 
1
4 
2
3
5

2

2 
2

29

7 
8

4 
3 
1

23

3 
2

2

7

.59 
55

Production 
(tons per 24 

hours).

Steel.

900 
100 
520 
100 
450

260 
650

135

360 
400

3,875

610 
900

300 
450 
116

2,376

453

453

6,172 
6,786

Foun 
dry

,pig 
iron.

""155 

130

285

285 
280

Remarks.

German control.

Some French Inter 
ests.

Some Luxemburg 
and German in 
terests.

Some Luxemburg 
and French in 
terests.

Some Luxemburg 
interests. 

Do.

o No par value to capital stock.   & Included in Grivegne'e. 

NOTE. In 1913 one furnace of 85 ton's daily capacity produced forge pig; no production in 1914, 

187234° 20 Bull. 703  6
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The second group includes companies that operate furnaces for 
the production of steel but depend upon the first group or foreign 
sources for their pig iron. In 1913 there were 11 of these companies. 
They produced 15 per cent of the crude steel and 11 per cent of the 
finished products. These with the 19 plants of the first group made 
a total of 30 steel-producing companies, of which 28 operated through 
out the year 1913.

The third group includes companies that buy pig iron and steel 
on the domestic market or from foreign sources and manufacture 
semifinished and finished iron and steel products. This group was 
represented by 38 companies in 1913. They produced the principal 
part of the puddled and forge iron and finished iron products and 
manufactured 24 per cent of the finished steel products.

COST OF HAW MATERIALS.

The total tonnage and cost at the plant of the raw materials con 
sumed in the Belgian iron and steel industry for 1913 are estimated 
as follows: .

Raw materials consumed in Belgian iron and steel industry, 1913.

Coal..................................................... ----...

Quantity 
(tons).

7,235,970 
1, 197, 990 
2,754,880

Cost (francs).
>\

Per ton.

10.0 
18.0 
25.0

Total.

72,.235,970 
21,563,800 
68,872,000

162,671,770

It was necessary to import 95 per cent of the iron ore and 22 per 
cent of the coal and coke, consumed by the iron and steel plants. 
Of the imported iron ore 90 per cent came from Luxemburg and 
French Lorraine (Briey district), and of the imported coal and coke 70 
per cent came from the Westphalian district. In addition, Belgium 
imported during this year 578,408 tons of pig iron and 81,550 tons 
of steel ingots, blooms, and billets, also scrap and semifinished iron 
products. The total value of the imported material used in the 
manufacture of finished iron and steel products approximated 
55,000,000 francs.

The total number of workmen employed in the blast furnaces, 
steel plants, rolling mills, forges, foundries, and shops during 1913 
was 35,300. They received approximately 85,000,000 francs in 
wages and salaries.

QUANTITY AND VALUE OF PRODUCT.

The output of crude, semifinished, and finished steel products 
during 1913 is estimated as follows:
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Output of pig iron, crude steel, and finished iron and steel products in Belgium, 1913.

Steel:

Quantity 
(tons).

2,484,690

2, 192, 180
212, 600

2,404,780

1,919,710 
304,350

'?

Value (francs).

Per ton.

73.80

95.0

147.20 
143. 30

Total.

0183,336,450

228,106,900

282,483,350 
43,614,200

326,097,550

« 90 per cent of this value is included in the steel.

Belgium exported in 1913 pig iron and crude and semifinished 
steel products having an estimated value of 24,000,000 francs. This 
with the value of finished steel and iron products turned out by 
the Belgian iron and steel plants, gives an approximate value of 
350,000,000 francs for the total product.

PROFITS, CAPITAL, AND REAL VALUE.

The annual profits of the companies and corporations engaged 
in the manufacture of iron and steel and finished products in Belgium 
are estimated at 65,000,000 francs. This figure includes profits 
derived from iron and coal mines, coking plants, and allied industrial 
projects operated or controlled by the iron or steel producers.

The amount of capital invested in this industry in July, 1914, 
amounted to approximately 350,000,000 francs, of which 250,000,000 
francs was represented by capital stock and 100,000,000 francs by other 
outstanding obligations. The 19 companies producing the pig iron 
and 85 per cent of the steel were capitalized at approximately 
200,000,000 francs and carried 85,000,000 francs in outstanding 
bonds and other obligations.

These figures, however, give no measure of the real value of the 
properties which were operated by the Belgian iron and steel pro 
ducers or in which they had ownership at the outbreak of the war. 
A considerable percentage of the earnings has been used for the 
purchase and development of iron and coal mines, coking plants, 
mills, and foundries and for new construction and development 
called for by the tremendous expansion of the iron and steel industry, 
especially during the years 1908 to 1913, inclusive.

The value of the real property owned or controlled by the iron and 
steel producers in 1914 is estimated at 750,000,000 francs. This 
includes holdings in iron mines and concessions in French Lorraine 
and Luxemburg, coal mines, coking plants, and subsidiary manu 
facturing companies in Belgium.
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VALUE OF GERMAN INTERESTS.

The facts at hand make it impossible to determine accurately 
the amount or value of the German ownership in the Belgian iron 
and steel industry prior to the war. The Sambre et Moselle company, 
operating three blast furnaces, steel furnaces, mills, etc., and five 
smaller plants, two of which represented the principal manufactories 
of small arms and ammunition in Belgium, were controlled by German 
interests. The Rondange division of the Societe" d'OugreVMarihaye 
sold its product of approximately 125,000 tons a year through the 
Stahlwerks Verband. There were other scattered holdings.

The capital stock held in 1914 by German interests is estimated 
at 69,000,000 francs, representing 17 per cent of the total capital 
value. The total real value of the German holdings is estimated 
at 125,000,000,000 francs.

PRODUCTION AND SOURCES OF IRON ORE.

The iron ore produced in Belgium supplied but a small percentage 
of her requirements during the pre-war decade, and the consumption 
of domestic ore decreased from 137,950 tons in 1904 to 84,900 tons 
in 1913. The latter figure represented little more than 1 per cent of 
the requirements for that year in fact, the total output of the Bel 
gian iron mines, 150,450.tons, of which 65,550 tons was exported  
would have supplied but 2.2 per cent of the requirements.

Iron ore produced in Belgium, 1913.

Province.

Luxemburg. ........................................................................

Quantify 
(tons).

28, 810
dS V)(\

73,320
150,450

Value 
(francs 
per ton).

. 11.62
i Q/I
3.34

o741,250

a Total value.

The ore produced in the Lie"ge district commands a high price 
because of its desirability as a mixing ore.

The mines included 61 open-pit mines, employing 187 miners, and 
three underground mines, employing 184 miners.

The reserves of iron ore in Belgium have been estimated as follows:

Iron-ore reserves of Belgium, 1913.a

District.

Antwerp and Limburg. ...................................'..

Quantity 
(tons).

50,000,000
4,500,000
7,500,000

62,000,000

Character.

Surface limonite.

o Roesler's figures on iron (Fe) in the total Belgian ore reserves are as follows: Known, 2,500,000 tons; 
>robable, 14.100,000 tons; possible, 23.200.000 tons. See Roesler. Max. The iron-ore resources of Europe- 
;. S. Geol. Survey Bull. 706 (in press). . *
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These reserves can only be regarded as ultimate, as they can not 
compete in the open market under present conditions or under 
those of the near future with the ore produced in the Lorraine field. 
A very small portion of that field is within the boundaries of Bel 
gium, and ore reserves in this portion are estimated at 525,000 tons.

IMPORTS.

By 'far the largest percentage of iron ore smelted in Belgium is 
imported from French Lorraine. Belgium must continue to import 
these ores in constantly 
increasing amounts as 
the iron and steel in 
dustry expands. Prior 
to' 1909 the larger pro 
portion was imported 
from Luxemburg, but 
since that year imports 
from the French iron- 
ore districts have 
rapidly increased, so 
that in 1913 the ore 
imported from France 
was approximately four 
times that coming from 
Luxemburg. This ratio 
will continue to increase 
not only because of eco 
nomic conditions, but 
also because of the f act- 
that when the last

METRIC
TONS 

7,000,000

6,000,000

5,000,000

.4,000,000

3,000,000

2,000,000

1,000,000

Imports  fro
ortsfromVo^

I F=l

FIGURE 9. Consumption and imports of iron ore in Belgium, 
1901-1913.

large iron-ore conces 
sions were made in 
Luxemburg exporta 
tion of the ore from 
them was prohibited.

The importation of ore from Lorraine Annexe*e has never been 
large and has fluctuated but slightly since 1905. It supplies but a 
small percentage of the total requirements.

Iron scrap, slags rich in ore, and the residue of pyrite roasting 
(blue billy), aggregating 5 to 6 per cent of the annual iron-ore re 
quirements, are a small addition to the requirements of the blast 
furnaces. In 1913 the total quantity of such material smelted was 
375,840 tons.' *

The table following and figure 9 give the pre-war statistics showing 
the sources of the iron ore smelted in Belgium.
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Iron ore smelted in Belgium, 1904-1918, by sources, in tons.

Z uai .

1904....................
1905....................
1906....................
1907
1908....................
IQflQ

1910....................
J911 ....................
1912....................
1913....................

Belgian

duction.

137,950
133. 150
127,550
129, 170
146, 430
199,710
122,960
150,500
167,370
150,450

French 
Lorraine.

405,870
644,680
816,750

1,025,600
11 188, 400
2,261,490
2,885,230
3,567,000
4,579,300
5,000,000

Luxem-   
burg.

1,831,000
1,829,000
2,026,000
2,259,000
1,759,000
1| 625, 000
1,519,000
1,300,000
1,290,600
1,380,000

Imports.

Lorraine 
Annexed.

133,000
264,000
232,000
207,000
201,000
228, 000
303,000
379,000
206,000
237,000

Spain.

382.000
450,000
330,000
206,000
180,000
126,000
136,000
142,000
146,000
158,000

Total.

3,134,855
3,190,150
3, 548, 180
3,699,750
3,408,650
4,401,540
4,978,610
5,388,080
6,221,900
6,775,230

Total

tion.

2,374,820
2,870,830
3,202,300
2,412.770
2,294,830
4,314,200
5,062,830
5,442,550
6,311,850
6,860,130

NOTE . From 40 to 50 per cent of the Belgian output was exported. Small amounts of hematite ore have 
been imported at different times from England.

COAL FIELDS. 

GEOGRAPHIC DISTRIBUTION.

The greater part of the ~coal used in the iron and steel industry 
of Belgium is produced within her own boundaries. There are two 
areas in which coal occurs. The southern area, known as the Haine- 
Sambre-Meuse Basin, is a continuation of the Bassin du Nord of 
France and passes through Belgium into Prussia (Aix-la-Chapelle 
field). This basin has been the productive area in the past. The 
northern or Campine Basin is an entirely separate area and up to 
1913 had produced no coal.

The following table shows the geographic distribution (see PI. I) 
and the kinds of coal produced in the subdivisions of these basins:

Belgian coal basins.

Province.

Southern basin 
(Haine - Sambre - 
Meuse).

Hainaut. ........... 

Do.............

Do.............

Northern basin 
(Campine). .

Limburg and Ant
werp.

District.

Mons. ...... ......

Kind of coal produced.

Long and short flame (coking), semi- 
bituminous.

flame (coking), semibituminous.

bituminous, anthracite.

anthracite.

bituminous.

Remarks.

Large reserves of all 
qualities.

ities.

Reserves small
No larce reserves of

coking coal.

this district; large 
reserves; developed 
by drilling.

HAINE-SAMBRE-MEUSE BASIN.

The Haine-Sambre-Meuse Basin passes through the center of the 
Province of Hainaut, the northern part of Namur, and the central 
part of Lie"ge. The coal measures of this basin have a length of 
about 170 kilometers within the territorial limits of Belgium, form-
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ing a belt from 3 to 15 kilometers wide. All the coal mined in Bel 
gium comes from this basin, or from the small detached bodies of 
coal'lying immediately to the south of it. Most of the coal beds are 
much folded and faulted.

PROVINCE OF HAINAtTT.

The Province of Hainaut contains three groups of mines.

MONS DISTRICT.

The Mons district (couchement de Mons du Borinange) lies be 
tween the French frontier and the city of Mons. During the year 
1913 there were 24 operating companies in the district, mining through 
64 shafts. About 15 mines have been abandoned, owing both to ex 
haustion of the reserves and to the difficulties of deep mining that 
is, below a depth of 1,200 meters.

The average thickness of the coal seams mined is about 55 centi 
meters and the maximum thickness rarely exceeds 1.70 meters.

The output of this district consists of long-flame coking and bitumi 
nous coals. It produces no anthracite.

CENTER DISTRICT.

The Center district (bassin du centre) lies between Mons and 
Charleroi, bounded on the north by the Brussels Canal and on the 
south by Sambre River. During 1913 there were 11 companies 
operating in this district through 33 shafts. The average thickness 
of the beds mined was 65 centimeters, and the average depth of 
mining about 450 meters. The production of long-flame coal has 
ceased in this district. Short-flame (coking) and semibituminous 
coals only are produced. The development of these coals and the 
tonnage of the present production could be considerably increased. 
Small bodies of anthracite coal appearing close to the surface have 
not been mined.

CHARLEROI DISTRICT.

The Qharleroi district extends from the city of Charleroi to the east 
ern boundary of the Province of Hainaut. During 1913 there were 
35 operating companies and 84 active shafts in this district.1 A few 
of the shafts have reached a depth of 1,000 meters, but the average 
depth of mining is about 550 meters. The average thickness of the 
beds mined is 70 centimeters., The product of this district is varied. 
Near Charleroi short-flame coking and semibituminous are produced. 
In the eastern part of the basin anthracite coal is mined. South of 
Sambre River coking and forge coals are produced.

PROVINCE OF NAMTTR.

The coal basin is comparatively narrow in the Province of 
Namur, and its depth is less here than it is in either the Hainaut 
or the Lie'ge district. In 1913 there were 12 operating companies 
and 17 active shafts in the Namur district. The average thickness
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of the coal seams was 75 centimeters, and the product a low-grade 
semibituminous or anthracite coal.

PROVINCE OF

The Liege district extends from the western to the eastern limits 
of the Province. The coal measures continue into the Aix-la-Chapelle 
field of Rheinland. The Li6ge district is second in importance to 
the Mons district, having had 43 operating companies and 74 active 
shafts in 1913. The average depth of mining was 450 meters, and 
the averge thickness of coal seam 60 centimeters. The coal beds 
range from 0.45 to 1.80 meters in thickness. The product of this 
district consists of short-flame (coking) semibituminous and an 
thracite coals. There has been a steady decline in the production 
of coking coal throughout this district, and the developed reserves in
the mines are rapidly becoming exhausted. 

\
CAMPINE BASIN.

The Campine Basin was discovered in 1901 and has been developed 
by drilling. The coal measures of this basin underlie the north- 
central part of the Province of Limburg and have been traced into 
the central part of the Province of Antwerp. The known length of 
the basin from northwest to southeast is about 90 kilometers, and 
its width ranges from 12 to 1^ kilometers.

The entire coal-bearing formation is covered by an overburden 
ranging in thickness from 370 meters in the southeastern part of 
the basin to more than 1,000 meters along the northern extremity, in 
Limburg, and the western extremity in the Province of Antwerp. 
The overburden contains water-soaked strata, which will make the 
development of these coal measures difficult.

In 1913 six companies were engaged in sinking 12 shafts, but up 
to the outbreak of the war none of these shafts had been bottomed. 
This work progressed slowly and was greatly hampered by the in 
flow of water from several water-bearing strata. Work was con 
tinued during the period of German occupation after conditions be 
hind the lines began to stabilize, and early jn 1919 several of these 
mines began to produce a little coal.

The thickness of the beds ranges in general from 0.40 to 1 meter. 
A few beds having a thickness of 1.75 meters and one of 2.20 meters 
have been found. The drill logs show the beds to be very regular 
and persistent, but the vertical distance between them varies con 
siderably. The inclination of the beds ranges from a few degrees 
to 35°.

The coal found in this basin includes all grades from an anthracite 
or semibituminous coal containing about 1 1 per cent of volatile matter 
to a long-flame coal containing over 25 per cent and often as high
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as 40 per cent of volatile matter, with a low ash content. The coal 
in this basin represents approximately 70 per cent of the total esti 
mated Belgian reserves.

COAL RESERVES.

The exploitable coal reserve of the Haine-Sambre-Meuse Basin 
amounts to 3,000,000,000 tons. This coal is all found above a 
depth of 1,200 meters. By far the largest percentage of it is in the 
western part of the province of Hainaut, near the French frontier, 
in the north-central part of the Mons Basin, and in the central basin 
of the Hairiaut district. The percentage of coking coals in this re 
gion is large.

There are no significant reserves of coking coal east of Charleroi 
or in the Liege district.

The amount of reserves in the small isolated basins lying along 
and to the south of the main basin add but a small tonnage to the 
total.

The Campine Basin has a reserve developed by drilling of 4,000,- 
000,000 tons above a depth of 1,000 meters, and of 8,000,000,000 
tons above a depth of 1,500 meters.

The following table shows the location and quality of the estimated 
  Belgian reserves. The minimum thickness of the beds included in 

the estimate ranges from 30 to 50 centimeters, depending upon the 
quality of coal and the depth of the seam.

Belgian coal reserves, in tonsfl

Province.

Haine-Sambre-Meuse Basin.

Campine Basin.

Long-flame; 
over 25 per 

cent of vola 
tile matter.

500,000,000

3,600,000,000

4,100,000,000

Coking; 16 
to 25 per cent 

of volatile 
matter.

1,000,000,000

100,000,000

2,900,000,000

1,000,000,000

5,000,000,000

Semibitumi- 
nous and an 

thracite.

900,000,000

500,000,000

\ 

500,000,000

1,900,000,000

Remarks.

meters. 
Do.

Above a depth of 1,500
meters. 

Do.

a In a manuscript report entitled "Coal and coke in Europe," by Eugene Stebinger, the total Belgian 
coal reserves are given as "known, 2;500,000,000 tons; probable, 8,500,000,000 tons." This tabie includes 
both of these classes of reserves.

COAL PRODUCTION.

The Belgian coal production for the 10-year period prior to the 
war was approximately 23,000,000 tons a year, showing during this 
period the fluctuations normal to general business and economic 
conditions.
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The amount of long-flame coal, produced only in the Mons and 
Center districts of Hainaut, showed a decline in the annual produc 
tion of 300,000 tons, or 14 per cent, from 1904 to 1913.

The production of short-flame coking coals also decreased, partic 
ularly in the Lie'ge districts, where the amount of developed reserve 
is becoming exhausted. The total decrease in the output for the 
10-year period was approximately 500,000 tons, or 9 per cent of the< 
production in 1913.

The production of semibituminous coals remained constant at 
approximately 10,000,000 tons a year. The annual production of 
anthracite increased from 1904 to 1913 by 1,500,000 tons, or 27 per 
cent of the 1913 production. This increase in production was due 
to increases both in the Charleroi and Lie'ge districts. About 70 
per cent of the coal of this quality is produced in the Charleroi. 
district.

The number of operating mines fluctuated between 121 and 127 
during the 10-year pre-war period, but the number of shafts de 
creased from 335 to 305. In 1913 about 20 shafts formerly reported 
as "reserve" were definitely reported as abandoned.

Statistics of Belgian coal industry, 1904^1918.

Year. Mines.o Hoisting 
shafts.**

Production (tons).

Long-flame;
more than
25 per cent
of volatile
matter.

Short-flame; 
 from 25 
to 16 per 

cent of vol 
atile mat 

ter.

Semibitu 
minous; 

from 16 to 
11 per cent 
of volatile 
matter.

19C4.
1905.
1906.
1907.
1908.
1909.
1910.
1911.
1912.
1913.

122
121
122
125
124
122
125
127
126
125

355
328
338
343
340
331
329
319
325
305

2,409,970
2,287,390
2,499,600
2,454,660
2,320,330
2,243,210
2,255,590
2,387.800
2,098,220
2,110,790

5,948,070
5.741,990
5,972,460
6,092,500
5,914,170
6,028,280
6,181,350
5,859,550
5,691,580
5,453,620

10,492,250 
v,719.440 

10,590,400 
10,215,420 
10,315,710 
10,268,100 
10,291,380 
9,631,010 

10,044,320 
9,715,610

Year.

Production (tons).

Anthracite;
less than 11
per cent of

volatile
matter.

Total.

Cost of 
mining 
per ton 
(francs).

Mean
value

per ton
(francs).

1904.
1905.
1906.
1907.
1908.
1909.
1910.
1911.
1912.
1913.

3,911,140
4.026,460
4,507,400
4,942,610
5,007,690
4,977,960
5.188,340
3,175,180
5,13.8,020
5,561,570

22,761,430
21,775,280
23,569,860
23,705.190
23,557,900
23,517,550
23,916,560
23,053,540
22,972,140
22,841,590

11.84
11.81
13.09
14.70
14.71
13.63
14.09
14.90
16.22
17.51

12.59
12.64
15.00
16.86
16.14
14.37
14.59
14.76
16.56
18.34

a These do not include mines being developed in the provi 
& Total shafts, active, reserve, and being sunk.

ince of Limburg and not producing.



BELGIUM. 91

The total number of workmen employed in the coal-mining indus 
try in 1913 was as follows:

Miners underground.........'................................ 24,844
Muckers, trammers, repair men, etc............................ 80, 957
Workmen, surface........................................... 39, 536

145, 337

The average number of days of work in 1913 was 298. 
The average annual production per workman has shown a marked 

decrease in the Namur district since 1904. In 1913 it was as follows:

Average annual coal production per mine and per workman in Belgium, 1913, in tons.

Per man underground.. ....................
Per man underground and on the surface. .

Mons.

699
181
136

Center. .

868
218
158

Charleroi.

1,063
244
170

Namur.

925
230
174

Li<§ge.

1,000
210
156

Average.

919
216
157

The average daily wage for all classes of workmen in 1913 was 
5.17 francs.

Of the 126 mines operated in 1913, 75 showed a total profit of 
33,905,100 francs; 51 mines showed a loss of 14,960,050 francs.

Cost, average value, and profit per ton of coal mined in Belgium, 1906-1910,1912, and 1913.

Pio&t... ............................

1906-1910

Francs.

12.81 
1.23

14.04 
15.41

1.37

Per cent 
of aver 

age value.

83.13 
7.98

91.11 
100.00

8.89

1912

Francs.

14.24 
1.98

16.22 
16.56

.34

Per cent . 
of aver 

age value.

85.98 
11.96

.97.94 
100.00

2.06

1913

Francs.

15.54 
1.97

17.51 
18.34

.83

Per cent 
of aver 

age value.

84.73 
10.75

95.48 
100.00

4.52

COAL IMPORTS AND EXPORTS.

In the years prior to the war Belgium imported considerable coal. 
The imports more than doubled during the 10 years preceding the 
war and in 1913 were 8,856,153 tons, or 39 per cent of the production. 
Approximately 20 per cent of this quantity, or 1,795,450 tons, was 
imported expressly for the manufacture of coke. This coal came 
almost entirely from the Westphalia and Aix-la-Chapelle districts of 
Germany. During the period 1910 to 1913 Germany rapidly in 
creased her coal exports to Belgium from the Westphalia and Aix- 
la-Chapelle fields, particularly from the former, which produced 
high-grade steaming and coking coals at a low cost.

The following table and figure 10 show the sources of the coal used 
in Belgium:
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Coal used in Belgium, 1904-1918, by sources, in tons.

Year.

10fU
1905
1906..............
1907
1908... .......... .
1909..............
1910..............
1Q11
1912..............
1913..............

Produced
in 

Belgium.

22,761,430
21,775,280
90 KfiQ Cfifl

23. 705. 190
23,557,900
23,517,550
23,916.560
<n neo un
99 O79 14fi
22.841.590

Germany.

2,311,094
2,539,485
3,071,882
3,069,596
3,281,752
3,803,161
4,213,918
4,686,700
5,368,472
5. 728, 406

France.

664,000
1,152,000

870,000
. 639,000

590,000
622.000
795,000
856,000

1.222,000
' 811,000

Imported.

England.

o 614, 242
680,280

1,555,487
1,766,498
1,830,711
1,718,322
1,704,880
1,945,455
1,546,768
2,031,077

Other 
countries, a,

604,534
497.619
445,581
424. 498
248,247
184,187
629, 382

1,092,145
1,639,749

285,670

Total.

4, 193, 870
4, 769, 284
5,942,950
5,899,590
5,950,750
6,327,670
7,343,180
8,580,300
9,776,989
8,856.153

sumed.6

20,228,577
20.991,347
22,805,210
23,242,620
22,582,940
23.754,770
24,126,460
24,844,660
26,081,222
26.046.094

« The increases in the imports for 1911 and 1912 are probably due to shipments from Germany through 
Holland. 

6 Production plus imports minus exports.
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The increase in industrial requirements and the inability of the 
Belgian mines to produce at low cost sufficient coal of the grades 
suitable for metallurgic and other industrial purposes resulted in a 
large increase of imports over exports during the period from 1910 to 
1913. Prior to 1910 the exports of combustibles (coal, coke, and 
briquets) exceeded the imports. The following table indicates the 
difference between exports and imports for the 10 years from 1904 
to 1913:

Excess of Belgian coal exports or imports, 1904~1913, in tons.

Year.

1904 ................................................................
1905. ...............................................................
1906................................................................
1907
1908. ...............................................................
1909. ...............................................................
1910. ...............................................................
1911 ................................................................
1912................................................................
1913 ................................................................

Excess.

Exports.

2,536,910
1,668,906

841,880
351, 710
457, 600
135,630

Imports.

512, 400 
1,584,900 
2,926,302 
3,743,704

Total con 
sumption.

20,228,577 
20,991,347 
22,805,210 
23,242,620 
22,582,940 

. 23,754,770 
24,126,460 
24, 844, 660 
26,081,222 
26,046,094

PRODUCTION AND SOURCES OF COKE.

The coke-manufacturing plants of Belgium are in the Mons and 
Charleroi districts of the Province of Hainaut and in the Seraing 
district of the Province of Lie"ge. In 1913 these plants represented 
87 per cent of the total producing capacity Hainaut 62 per cent 
and Lie"ge 25 per cent. Of the coke works 13 per cent are outside 
of the large coal-producing areas and use imported coal almost 
entirely.

The following table shows the production of coke by provinces
for 1913:

Statistics of coke production in Belgium, by districts, 1913.

Coal used (tons):

Hainaut.

28
1,952
2,600"

2,277,870
581,470

2,859,340 
2.200,180

76.90

Lidge.

9
648
Q7S

524,430
625, 550

1. 149, 980 
877, 130

76.30

Other 
provinces.

4
90S
651

4,000
588 430'

592,430 
445, 690

75.20

Total.

41
2 809
4 OOQ

2,806,300
1 795 450' '

4,601,750 
3,523.000

76.6

The production of coke increased steadily from 1904 up to the 
beginning of the war. In 1904 the output was 2,496,340 tons, and 
in 1913 it was 3,523,000 tons, an increase of 1,026,660 tons, or 41 per 
cent, during a period of 10 years. During this period the number 
of operating plants decreased from 45 to 41 and the number of ovens
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from 4,707 to 2,898. The reduction in the number of ovens was due 
entirely to changes in the methods and technique of manufacturing, 
especially in the conservation of the by-products. The average 
yield in coke for the ovens in 1913 was 76.6 per cent of the coal con 
sumed.

PRODUCTION AND IMPORTATION OF COKING COAL.

From 1904 to 1913 the annual domestic production of coking coal 
was insufficient to fill the demands, and coal was imported for this 
purpose in constantly increasing amounts each year. The percentage

METRIC 
TONS

4000,000

3,000,000

Z,000,000

1,000,000

Belg an production

Tot z I consurr ption

0
1904 1905 1906 1907 1908 1909 1910 1911 19IE 1913

FIGURE 11. Production, consumption, and imports of coke in Belgium, 1904-1913.

of foreign coal used in the manufacture of coke increased from 21 per 
cent in 1904 to 39 per cent in 1913. The principal source of this coal 
was the Westphalia field, but some came from the Aix-la-Chapelle 
 field, and a very small quantity from England. Of the total coking 
coal imported in 1913, the Province of Hainaut consumed 32 per 
cent, Lie"ge 35 per cent, and the coke plants operating outside of 
these coal-producing areas 33 per cent.

The production of coking coal in the Lie*ge district was steadily 
decreasing prior to the war, and the cost of producing coking coal in
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the Mons district was increasing. This district can, however, con 
tinue to produce coking coal for a long period of years but in small 
quantities. The large undeveloped reserves of coking coal in the 
Campine Basin offer the only means of increasing the production of 
coal of this quality in Belgium. The development of this basin was 
started a few years before the war, and coal is now being produced 
in moderate quantities as development work continues. It will be a 
few years, however, before coal from this basin can be mined in any 
considerable quantity, and the cost of production will always be rela 
tively high, owing to the great depth of mining (800 to 1,500 meters).

Some coking coal must be imported for the production of coke in 
Belgium during the next few years, at least. The two principal 
sources are England and the Westphalia and Aix-la-Chapelle districts 
of Germany. Coal from the Westphalia district will always be a 
factor in the Belgian coke industry, even if not essential, owing to its 
high quality and low cost of production as compared with the probable 
cost of producing coal in the Campine Basin.

The average value of Belgian coke has steadily increased from 19.44 
francs a ton in 1904 to 27.28 francs in 1913.

The following table and figure 11 give"the principal statistics of the 
Belgian coke production from 1904 to 1913, inclusive:

Statistics of coke production in Belgium, 190-^-1913.

Year.

1904......................
1905......................
1906......................
1907........ .............
1908......................
1909......................
1910.......................
1911......................
1912. .....................
1913... ....................

Operat 
ing 

plants.

45
43
42
41
41
41
40

. 40
38
41

Operat 
ing 

ovens.

4,707
4,248
3, 967
3,601-
3,631
3,477
3,134
4,097
2,766
2,898

Coal im 
ported for 
manufac 

ture of coke 
(tons).

a650,000
o700,000
o758, 170
0732,390
o850, 470

1, 139, 810
1, 184, 760
1,408,610
1,498,160
1,795,450

Per cent 
of im 
ported 

coal con 
sumed.

21
20
21
20
24
29
29
34
36
39

  Coal 
consumed 

(tons).

3,324,680
3,354,190
3,585,030
3, 637, 490
3, 491, 480
3,941,750
4,097,030
4, 149, 980
4,166,400
4,601,750

Coke, 
produced 

(tons).

2,496,340
2,526,890
2, 713, 760
2, 771, 920
2,632,890
2,972,920
3,110,820
3, 160, 950
3, 186, 780
3,523,000

Average 
value 

per ton 
(francs).

19.44
19.20
23.60
26.87
24.78
21.36
21. 10
23.36
25.38
27.28

o Estimated. 

IMPORTS AND EXPORTS OF COKE.

The exports of coke have always exceeded the imports until 1913, 
when the trade balance was reversed and the imports exceeded the 
exports by the narrow margin of 14,408 tons. Belgium has always 
imported the largest percentage of her coke from Germany, which in 
1913 supplied about 90 per cent of the total imported. Approxi 
mately 70 per cent of the German coke came from the Westphalia 
field; the remainder came from the Aix-la-Chapelle field. No large 
shipments of coke have been made from the Sarre field. The 
remaining 10 per cent of the coke imported into Belgium in 1913 
came from France and Holland. Belgium has always imported a 
small amount of coke from France, and in 1913 this amounted to
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50,000 tons. After 1910 coke from Holland came into Belgium in 
amounts about equal to the French coke.

The following table and figure 11 show the production, foreign 
sources, and consumption of coke for the 10 years prior to the war:

Coke produced, imported, and consumed in Belgium, 1904-1913, in tons.

Year.

1904...............................
1905...............................
1906.. .................. .> .... ...
1907...............................
1908...............................
1909...............................
1910...............................
3911...............................
1912...............................
1913...............................

Produced 
in 

Belgium.

2,496.340 
2,526,690 
2, 712, 760 
2,771,920 
2,632,890 
2, 972, 920 
3,110.820 
3, 160; 950 
3, 186, 780 
3,523,000

Imported.

Germany.

292, 725 
285,366 
278, 455 
320,852 
251, 625 
270, 793 
575, 150 
602, 874 
850,803 

1,026,000

France.

45,000 
70,000 
73, 000 
35,000 
30,000 
27,000 
22,000 
35, 000 
52,000 
50,000

Other 
countries.

402 
820 
861 

6,846 
5,412 

18,260 
11,977 
53,963 
52,590 
52,095

Total.o

388, 127 
356, 186 
352,316 
362, 698 
287,037 
316,053 
498, 128 
691, 837 
955,393 

1,128,095

Consumed.

1,954,584 
1,905,731 
2,208,601 
2,271,175 
2,002,654 
2,274,009 
2,565,286 
2,825,866 
3,126,639 
3,537,408

a Increases in 1911,1912, and 1913 due to increased imports from Holland.

In 1913 Belgian coke producers exported 1,113,687 tons, or slightly 
more than the average for the years from 1909 to 1913, inclusive. 
For the 10 years prior to the war approximately 40 per cent of the 
Belgian coke exported was shipped to France, 20 per cent to Germany, 
20 per cent to Luxemburg, and the remaining 20 per cent to several 
countries in small amounts.

Statistics of Belgian coke trade, 1904-1913, in tons.

Year.

1904.......................................
IQfK
1906.......................................
1907.......................................
1908.......................................
1909.......................................
1910.......................................
1911.......................................
1912.......................................
1913......."................................

Production.

2,496,340
2,526,690
2,712,760
2,771,920
2,632,890
2,972,920
3, 110, 820
3, 160, 950
3. 186, 780
3,523,000

Imports.

338,127
356, 186
352, 316

-362,698
287,037
316,053
498, 128
691, 837
955,393

1,128,095

Exports.

879,883
977, 095
856,475
863,440
927, 253

1,014,964
1,043,662'
1,026,921
1,015,534
1, 113, 687

Excess of 
exports.

541, 756
620,909
504, 159
500, 742
630, 216
698,911
545,534
335,084

60, 141
ol4,408

Consump 
tion.

1, 954, 584
1,905,731
2,208,601
2,271,175
2,002,654
2,274,009
2,565,286
2,825,866
3,126,639
3,537,408

o Excess of imports over exports. 

CONSUMPTION OF HAW MATERIALS.

The consumption of iron ore, coal, and coke has increased in direct 
proportion to the expansion, of the Belgian iron and steel industry
during the pre-war decade.

IRON ORE. '

The consumption of iron ore more than doubled during this decade, 
reaching 6,860,130 tons, in 1913. In addition 375,840 tons of scrap, 
slag, and residue of pyrite roasting (blue billy) was smelted, repre 
senting approximately 5 per cent of the total requirements. There 
was a gradual yearly increase in the quantity of this material used; 
amounting to about 100,000 tons from 1904 to 1913,
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The iron and steel manufacturers imported more than 90 per cent 
of the iron ore smelted. Ore in the future must come principally from 
the deposits in the Briey-Longwy and Nancy basins of French Lor 
raine and in small quantities from the adjacent deposits in Lorraine 
Annex6e aid Luxemburg. The imports of iron ore from Luxemburg 
remained at about 1,500,000 tons a year for the 10 years prior 
to the war. This quantity, however, must necessarily decrease in the 
future, as at the time the large concessions for iron mining were made 
in Luxemburg the exportation of iron ore from them was prohibited". 
A small quantity of ore was imported from the Bilboa district in 
Spam and used in the manufacture of Bessemer steel. This ore 
represented less than 1 per cent of the total requirements.

Iron ore, etc., consumed in Belgian blastfurnaces, 1904-1913.

Year.

1904.............................................
1905. ............................................
1906. . ...........................................
1907 .............................................
1908.............................................
1909 .............................................
1910 .............................................
1911.............................................
1912............................................:
1913 .............................................

Ore 
produced 

in 
Belgium 
(tons).

137,950 
133, 150 
127, 550 
129, 170 
146, 430 
126,810 
84,220 
54,470 
89,860 
84,900

Scrap, 
slag, and 
residue 
from 
pyrite 

roasting 
(tons).

268, 135 
290, 720^ 
291,460 
311,710 
244, 760 
263, 910 
304,310 
278,580 
379, 270 
375,840

Ore imported.

Quantity 
(tons).

3, 134, 855 
3, 190, 150 
3,548,180 
3,699,750 
3,408,650 
4,401,540 
4,978,610 
5,388,080 
6,221,990 
6,775,230

Percent 
age of 

total con 
sumption.

88 
88 
89 
89 
90 
92 
93 
94 
93 
94

Total con 
sumption 

(tons).

3,540,990 
3,614,020 
3,967,190 
4,140,630 
3,789,840 
4,792,260 
5,367,140 
5,721,130 
6,691,120 
7,235,970

COAL.

The annual consumption of coal in the iron and steel industry 
remained approximately constant at 1,200,000 tons during the period 
from 1904 to 1913. The amount of coal imported, however, increased 
from 95,000 tons, or 8 per cent of the requirements, in 1904, to 237,040 
tons, or 20 per cent, in 1913. The increase in the importation of 
coal was marked after 1910 and was due primarily to the gradual 
inroads of the Westphalian producers into the Belgian markets.

Coal consumed in Belgian iron and steel industry, 1904-1913.

Year.

1904 a. ....................................................
1905 a ....................................................
1906o....................................................
1907......................................................
1908
Kino
1910. .....................................................
1911......................................................
1912......................................................
1913. .....................................................

Domestic 
(tons).

1,097,910 
1,094,800 
1, 215, 180 
1,215,120 

892, 300 
1,001,220 
1,029,750 
1,008,120 
1,060,240 

960,950

Imported.

Quantity 
(tons).

95,000 
110,000 
131, 670 
136,550 
103, 720 
108, 389 
136, 060 
195,070 
243, 920 
237,040

Percent 
age of 

total con 
sumption.

8' 

9 
10 
10 
10 
10 

. 12 
16 
19 
20

Total 
(tons).

1,192,910 
1, 204, 800 
1,346,850 
1,351,670 

996,020 
1, 109, 609 
1, 165, 810 
1, 203, 190 

. 1,304,160 
1,197,990

187234° 20 Bull. 703-
Estimated.
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COKE.

The production of coke in Belgium for the use of the iron and steel 
industry nearly doubled in the pre-war decade, increasing from 
1,308,260 tons in 1904 to 2,115,610 tons in 1913. This increase was 
not sufficient to fill the requirements, and the imports of coke in 
creased from 84,820 tons, or 5 per cent of the total requirements, in 
1909 to 639,270 tons, or 23 per cent, in 1913. About 90 per cent of 
this imported coke came from the Westphalia and Aix-la-Chapelle 
districts of Germany.

It is apparent that the future requirements of coal and coke in the 
iron and steel industry will be only in part filled by the existing devel 
oped coal mines and coke plants in Belgium. In the main the supply 
of the future must depend upon the exploitation of the Campine Basin 
and for any deficit must resort to the Westphalia district of Germany. 
It is probable that this district will always be a factor in the competi 
tion for Belgian coal and coke markets, owing to the low production 
cost, the high quality of the product, and the favorable rail location.

Coke consumed in Belgian iron and steel industry, 1904-1913.

Year.

1904a...... ............................................
1905a......... .........................................
1906a ..................................................
1907...................................................
1908. ...................................................
1909....................................................
1910....................................................
1911....................................................
1912....................................................
1913....................................................

Belgian 
coke (tons).

1,30£-260 
1,375,430 
1,579,680 
1,622,090 
1,418,350 
1,765,550 
1,872,840 
1,949,270 
2,040,780 
2,115,610

Imported coke.

Quantity 
(tons).

235,370 
227,370 
186, 710 
185, 100 
114,880 
84,820 

214,030 
331,720 
518,730 
639,270

Percentage 
of total con 
sumption.

15 
14 
11 
10  8 
5 

10 
14 
20 
23

Total 
(tons).

1,543,630 
1,602,800 
1,766,390 
1,807,190 
1,533,230 
1,850,370 
2,086,870 
2,280,990 
2,559,510 
2,754,880

a Estimated. 

Coal and coke used in Belgium in 1913 by consumers, in tons.

Manufacturers of finished products .....................

Co

Domestic.

20,780
573,840
336,330

930,950

al.

Foreign.

3,660
119,410
113,970

237,040

Co

Domestic.

2,034,750
80,'860

2,115,610

ke.

Foreign.

627,930
n ^dn

639,270

PRODUCTION OP IRON AND STEEL.

The Belgian iron and steel industry practically doubled its output 
during the "pre-war decade, 1904 to 1913. The number of companies 
and corporations smelting iron ore increased by 1 during this period. 
The number of blast furnaces, however, increased from 43 in 1904, 
of which 34 were in blast, to 57 in 1913, of which 54 were in blast.
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PIG IKON.

This increase in the number of blast furnaces, together with im 
provements in practice, nearly doubled the production of pig iron 
during the 10-year period, the 1913 output being 2,484,690 tons'. 
The production of foundry iron remained constant and in 1913 was 
93,830 tons. There was a heavy falling off in the production of forge 
iron, from 224,410 tons hi 1904 to 66,370 tons in 1913. An even 
greater shrinkage took place in the production of pig for the manu 
facture of acid Bessemer steel, which was reduced from 217,390 tons 
in 1904 to 32,260 tons in 1913. The production of pig for the manu 
facture of steel by the Thomas process more than trebled between 
1904 and 1913, increasing from 742,040 to 2,291,390 tons. The pro 
duction of special grades of pig iron was small up to 1912. During 
this year the production was abnormally large, but in 1913 it was 
somewhat reduced.

The following table and figure 12 give the tonnage and average 
value of the different grades of pig iron produced in Belgian blast 
furnaces for the years 1904 to 1913, inclusive:

Statistics of pig-iron production in Belgium, 1904-1913.

Year.

1904..................
1905..................
1906..................
1907..................
1908..................
1909..................
1910..................
1911..................
1912..................
1913..................

' Plants.

18 
17 
17 
17 
18 
18 
18 
17 
17 
19

Blast furnaces.

Active.

34 
35 
38 

.39 
37 
38 
40 
46 
50 
54

Inactive.

9 
6 
4 
4 
9 
8 
6 
3 
4 
3

Working 
days.

361 
358 
350 
339 
336 
345 
354 
335 
343 
340

Foundry.

Quantity 
(tons).

99,350 
98. 170 
96,090 

  92,280 
76,290 
91,040 
82,410 
52,970 
94,810 
93,830

Average 
value 

per ton 
(francs).

56.40 
59.51 
71.12 
75.94 
66.45 
63.96 
67.46 
63.28 
89.45 
76.99

Forge.

Quantity 
(tons).

224,410 
206,390 
218.225 
189, 190 
116,740 
127,080 
115,760 
102,690 
66,940 
66,370

Average 
value 

per ton 
(francs).

54.75 
56.57 
69.25 
71.55 
62.78 
57.48 
61.68 
59.12 
64.99 

71.47

Year.

1904..:...........
1905..............
1906..............
1907..............
1908..............
1909..............
1910..............
1911..............
1912..............
1913..............

Bessemer.

Quantity 
(tons).

217.390 
220,210 
177,900 
88,650 
78,950 
56,430 
55,650 
46,240 
44,250 
32,260

*Average 
value 

per ton 
(francs).

64.56 
63.23 
70.24 
77.55 

- 77.81 
66.71 
68.28 
71.48 
74.79 
81.70

Thomas.

Quantity 
(tons).

742,040 
784,850 
870,860 

1,008,170 
996,870 

1,340,060 
1,596.970 
1,836,720 
2,093,480 
2,291,390

Average 
value 

per ton 
(francs).

59.15 
60.64 
72.30 
76.08 
67.47 
62.36 
64.85 
65.58 
69.95 
73.60

Special.

Quantity 
(tons).

4,410 
1,500 

12,700 
28,690 
1,200 
1,760 
1,300 
7,660 

131,800 
73,800

Average 
value 

per ton 
(francs).

60.00 
60.47 
75.20 
77.70 
71.12 
66.11 
73.77 
60.08 
72.82 
87.86

Total.

Quantity 
(tons).

1.287,597 
1,311,120 
1,375,775 
1,306,980 
1,270.050 
1,616,370 
1,852,090 
2,046,280 
2,301,290 
2,484,690

Average 
value 

per ton 
(francs).

59.11 
60.35 
71.51 
75.60 
67.61 
62.19 
64.80 
65.30 
69.89 
73.79

Belgium imported pig iron each year in quantities ranging from 
10 to 25 per cent of the domestic'production. The greater part of 
this iron came from Germany and Luxemburg. The quantity of 
pig iron exported from Belgium was negligible.
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FIGURE 12.  Production of pig iron in Belgium, 1904-1913.

1912 1913

Pig iron imported, exported, and consumed in Belgium, 1912-13, in tons.

Imports:

1912

531,810
86

130,789
115,307

63
882
90

1,221
117

780,365 
2,301,290
3,081,655 

11,637
3,070,018

1913

362,474
66

80,541
129,543

661
964
165

3,861
135

578,410 
2,484,690
3,063,100 

16,750
2,046,350
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The number of companies producing crude and manufactured 
steel products increased from 24 in 1904 to 30 in 1913. During 1913 
two of these plants did not operate. The expansion during this 
period is best shown by the following table:

Metallurgic and mechanical equipment of Belgian steel companies, 1904 and 1913.

^
Companies manufacturing steel. .....................................................
Steel furnaces.................................. ̂". ................... ... . . .
Converters .................... .........

Soaking pits.. ........................................................................
Steam hammers and forging machines.............................. ..... . .....

1904

24 
24 
48 
90 
82 
28 
54

1913

30 
26 
84 

135 
158 
35 
79

The amount of steel produced during the pre-war decade more 
than doubled, increasing from 1,090,770 tons to 2,466,630 tons in 
1913. The quantity of domestic pig iron used for the production 
of steel in 1913 was 2,432,900 tons. The quantity of foreign pig iron 
converted into steel increased from 165,600 tons, or 15 per cent of 
the domestic iron, in 1904 to 500,550 tons, or 29 per cent, in 1910. 
From 1910 through 1912 the annual imports of pig for steel remained 
above 500,000 tons, but in 1913 they dropped to 396,250 tons, or 
15.5 per cent of the domestic iron.

Practically all the steel produced during the period 1904 to 1913 
was manufactured by the open-hearth process. In 1913 the output 
of steel of this grade was 89 per cent of the year's production.

Crude steel produced in Belgium, 1904-1913.

Year.

1904...........
1905...........
1900...........
1907...........
1908...........
1909...........
1910...........
1911
1912...........
1913......;....

Pig iron consumed 
(tons).

Domestic.

1,083.600 
1.110.940 
1.220.835 
1.303.580 
1,171.620 
1,535.620 
1, 751, 920 
2,015.425 

' 2,875,860 
2,432,900

Foreign.

165,600 
299,730 
438,660 
462, 760 
283,090 
354, 200 
500,550 
518, 660 
659, 100 
396,250

Steel produced.

Direct castings.

Quan 
tity, 

(tons).

24,900 
26,680 
45,720 
54,900 
51,620 
52, 040 
52, 660 
64, 460 
72,620 
61,850

Aver 
age 

value 
per ton 
(francs).

276.05 
278. 81 
322. 20 
364. 18 
344. 58 
310. 80 
302. 50 
318.96 
324. 73 
326.60

Open hearth.

Quantity 
(tons).

952, 090 
1,095,880 
1,277,010 
1,289,750 
1,070,840 
1,470,400 
1, 755, 500 
1,971,760 
2,252,380 
2, 192, 180

Aver 
age 

value 
per ton 
(francs).

80.70 
81.95 
91.51 

101.54 
88.21 
80.61 
84.68 
84.38 
88.72 
94.12

Bessemer.

Quantity 
(tons).

113,780 
104, 550 
118, 130 
176, 960 
127, 160 
109, 950 
136, 660 
156, 410 
190, 040 
212,600

Aver 
age 

value 
per ton 
(francs).

89.88 
92.90 

103. 65 
111.13 
99.91 
94.64 
94.98 
94.38 
99. 53 

102.22

Total 
(tons).

1,090,770 
1,227,110 
1, 440, 860 
1,521,610 
1,249,620 
1.632.390 
1,944,820 
2, 192, 630 
2, 515, 040 
2,466,630

A large proportion of the steel produced was worked directly into 
forged ingots, blooms, and billets.
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Semifinished steel produced in Belgium, 1904-191S.

Year.

1904................................................................
1906 ...............................................................
1906................................................................
1907............................................................
1908................................................................
1909................................................................
1910................................................................
1911.....................................................*..........
1912................................................................
1913...........................................................'.....

Domestic 
cast ingots 
consumed 

(tons).

473,850 
481, 110 
707,930 
732, 5iO 
640,510 
947,900 

1, 174, 120 
1.410,330 
1,659,460 
1,654,310

Product forged   ingots, 
blooms, and billets.

Quantity 
(tons).

436,320 
437, 760 
648,640 
669,430 
584,630 
866,080 

1,074.210 
1,291,830 
1,526,930 
1,524,990

Average 
value per 

ton (francs).

87.55 
91.56 

104.17 
113. 77 
101.27 
89.36 
91.84 
92.72 
97.25 

103.62

The consumption of ingots, blooms, and billets by steel producers 
and manufacturers of finished steel products more than doubled 
during the pre-war decade and in 1913 reached 2,046,820 tons. The 
imports of foreign ingots, billets, and blooms decreased during this 
period and in 1913 amounted to 67,500 tons. The steel producers 
imported very small amounts of semifinished steel, and in 1913 all 
the foreign .steel used was imported by the manufacturers of finished 
steel products not operating large metallurgic plants.

The steel plants made 62 per cent of the finished steel products in 
1904 and gradually increased their relative production to 75 per cent 
in 1913. The total quantity of finished steel products increased 
from 1,023,560 to 1,857,860 tons.

Finished steel products manufactured in Belgium, 1918.

Merchant steel ....................................................................

Rails and ties .....................................................................
Rims and axles ...................................................................
Beams ............................................................................

Plates.............................................................................
Sheets.............................................................................

Quantity 
(tons).

614,130
187,420
341,870
34,140

175,210
142,220
236,060
118,590

8,220

1,857,860

Average 
value 

per ton 
(francs).

132.62
140.98
131. 74
210. 61
126.32
132. 22
154.37
193.68
218. 74

141.20

The number of companies buying pig iron and crude or semifinished 
steel in the market for the manufacture of finished steel and iron 
products decreased from 51 in 1904 to 38 in 1913. The tonnage of 
finished products produced by these companies remained practically 
unchanged during the 10-year period.
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Year.

1904..............
1905..............
1906..............
1907..............
1908..............
1909..............
1910..............
1911..............
1912..............
1913..............

Ingots, blooms, and 
billets consumed (tons).

Belgian.

1,055,870 
1. 148, 150 
1,281.515 
1,202,480 
1,079.150 
1,388,550 
1,606,580 
1,828,200 
2, 113, 090 
2,046,820

Foreign.

135,850 
136,610 
92,825 

222,500 
79,960 
84,265 

153,580 
77,150 
64,025 
67,500

Finished steel products.

From steel-producing 
plants.

..Quantity 
(tons).

630,290 
768,470 
831. 570 
913, 310 
765. 870 
947,660 

1, 155, 740 
1,236,620 
1,399,270 
1,409,460

Average 
value per 

ton (francs).

116. 87 
119. 09 
137.15 
151.40 

' 133.80 
117. 98 
118.90 
120.71 
128. 52 
134.50

From plants manufac 
turing only finished 

products.

Quantity 
(tons).

393,270 
322, 930 
333,175 
303,380 
234,530 
316,990 
378, 810 
418,340 
504 000 
448,400

Average 
value per 

ton (francs).

134. 17 
142. 38 
165.07 
180.30 
156. 77 
144.06 
144.72 
146.02 
154. 71 
162.31

Total 
(tons).

1,023,560 
1,091,400 
1. 164. 745 
1,216,690 

989,400 
1,264,650 
1,534,550 
1,654,960 
1,903,270 
1, 856, 860

Equipment of Belgian companies manufacturing finished iron and steel products, 1904
and 1918.

1904

51
322
413
89
174

1913

38
110
317
45
137

PUDDLED AND FORGE IRON.

The annual production of puddled and forge iron decreased during 
the 10-year pre-war period: The amount of material consumed in 
1913 was 113,690 tons of domestic and 40,860 tons of imported pig 
iron. The puddling iron produced amounted to 131,220 tons and 
the forge iron--to 13,980 tons.

Puddled and forge iron produced in Belgium, 1904-1913.

Year.

1904..............
1905..............
1906..............
1907..............
1908..............
1909..............
1910..............
1911..............
1912..............
1913..............

Pig iron consumed 
(tons).

Domestic.

229,280 
223, 180 
223,780 
203,270 
165,430 
170,210 
148,710 
103.660 
111,960 
113,690

Foreign.

91,310 
94,370 
64,280 
67,710 
40,800 
25.845 
30,780 
48,770 
63,550 
40,860

Puddled iron pro 
duced.

Quantity 
(tons).

2S0.790 
274,560 
250, 130 
235, 130 
277,740 
168, 010 
152, 650 
131, 380 
149, 280 
131,220

Average 
value 

per ton 
(francs).

91.85 
93.24 

111.51 
117. 27 
104. 79 
94.78 

100. 20 
96.04 

104.97 
114.64

Pig scrap 
consumed 

(tons).

24,400 
23,119 
24,120 
24,695 
22,580 
20.345 
18,715 
19,930 
19,850 
10,981

Forge iron produced.

x Quantity 
(tons).

19,970 
18,957 
19,430 
20,050 
18,080 
17,155 
15,310 
17,010 
16,810 
13,980

Average 
value 

per ton 
(francs).

112.30 
115. 14 
126. 19 
129. 64 
116. 05 
112. 00 
109.60 
116.64 
128. 62 
122. 89
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FINISHED IRON SHAPES.

The production of finished iron shapes showed a decline during 
the pre-war, decade.

Finished iron shapes produced in Belgium, 1904-1913.

Year.

1904..........................................'............................
1905......................................................................
1906......................................................................
1907......................................................................
1908......................................................................
1909....................................................... .............. .
1910......................................................................
1911......................................................................
1912......................................................................
1913......................................................................

Pig iron 
con 

sumed 
(tons).

435,670 
463,360 
434, 180 
451,640 
386,630 
384, 295 
364,970 
364,720 
432,020 
393,420

Finished shapes 
produced.

Quantity 
(tons).

355,190 
377,620 
358,250 
358,500 
306,650 
304,910 
299,500 
290,270 
334,750 
304,350

Average 
value 

per ton 
(francs).

126.76 
127.38 
148.80 
160. 86 
135. 62 
127.41 
131.84 
129.60 
137. 50 
143. 32

Finished iron shapes produced in Belgium, 1918.

Special shapes. ..................................... '. ...........................

Quantity
(tons).

241.420
26,520
11,270
5,140

19,980
20

304,350

Average
value

per ton
(francs).

137.65
159.88
148.37
150.45
184.43
340.00

143. 32

WORKMEN.

. The number of workmen employed in the production of pig iron, 
steel, and finished products during 1913 was as follows:

Pig iron..................................................... 5,289
Steel and steel products....................................... 19,132
Finished iron and steel products................................ 10,879

35,300
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Belgium has always exported the larger percentage of her iron and 
steel products.

Belgian imports and exports of iron and steel products, 19IS, in tons.

Coal..............................................................................
Coke..............................................................................

Pig iron.. .........................................................................

Puddled bars and blooms. .............. y. ........................................

Steel blooms and slabs .................. A ^3. ...................................
B illets, etc .......:...................... ±........ .................................

Plates....... .................. ...................................................

Tin plate .........................................................................

Imports.

6.775.230
8,856,153
1,128,095

578,408
10. 170

119,593
213

6,045
54,388
21,117
1,680
8,566

24,196
48,368
63,510
15,518
12,414
1,012

20,404

985,602

Exports.

66,550
5,112,499
1,113,687

16 760
26*737

152,782
4,905

279
43,291

110,323
95,338

1 fiA CCM

196,223
649,412
M 7p.Q

2,678
5,554

onn on/;

1,726,821

Belgian iron and steel products exported in 1918, by countries, in tons.

Country.

Great Britain.........................

Italy.................................

Rumania and Bulgaria ...............

Egypt................................
China.................................

Pig
iron.

3*ra
OAfi

13,898

714

500

' 648

16, 760

Fin 
ished 
iron 

prod 
ucts.

2,338
270

3,581
707
31

193
4,025

100
115
586
31

165
1,533

467
132
46
11
24

4,043
5,752

287
2,300

26,737

Iron and 
steel 

scrap.

89,948

13,704
30, 150

18, 135
4,137

190
851

3,i49
256

15

1,108

157,687

Cast- 
steel 

ingots, 
blooms, 

and 
billets.

70

5,190
137,588

8,965
705
125

1,241

153,893

Iron and 
steel 

shapes, 
beams, 
rails, 

plate, etc.

3,614
24,221
23,915

261,266
215,331
16,962
83,228
29,766
31,565
5,353
8,214
1,754

41,221
32,897
41,766
53,292
4,799
3,294

58,752
102,124
25,831
91, 160

1,160,325

Fin 
ished 
iron 
and 
steel 
prod 
ucts, 
rails, 
Pipe, 
etc.

5,056
4,825

14, 158
33,802
18, 546
2,141

18,311
3,424
4,871
2,911
1,030

387
10,750
5,860
4,989
4,208

344
3,571

33,477
11,004
5,121

18,419

203,187

Gal 
van 
ized, 
cop 

pered, 
and 

leaded 
iron 

sheets.

i n°.o
97

QEO

KQ
1OQ

514
1,625

o
17

1,013
07

20

KCft

700

1,656

8,232
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METALLURGIC PLANTS.

The following paragraphs give brief descriptions of most of the 
blast furnaces and steel-producing plants in Belgium. (See map, 
PI. I, in pocket.) The information concerning the damages to these 
plants during the war is not first hand. The length of time necessary 
to put the blast furnaces and steel plants in repair can at best be but a 
rough estimate, as it depends to a large extent on the delivery of new 
material, machinery, etc.

Socie'te' des aci6ries d'Angleur, Tilleur-lez-Liege. Capital, 10,000,000 francs. This 
company operated four blast furnaces, a steel furnace, and a rolling mill. It had a 
daily production of about 400 tons. It owns intereots in iron mines in the vicinity of 
Audun and operated a battery of coke furnaces at Angleur. All the blast furnaces 
were damaged, but two of them can be put into working order within a comparatively 
short time.

Socie'te' anonyme d'Athus-Grivegne'e, Grivegne'e-lez-Lie'ge. Capital, 16,000,000 
francs (some Luxemburg capital). This company represents the combination of the 
Socie'te' des hauts fourneaux et acie'ries d'Athus and the Socie'te' des Grivegne'e. It 
owns and controls mineral lands, modern coking plants, four blast furnaces, steel con 
verters, and rolling mills for the production of semifinished and finished products. 
The plant at Athus consisted of three blast furnaces ef 160 tons daily capacity each, a 
Thomas and a Martin furnace, and a rolling mill producing semifinished products. 
These were sent to the finishing plant at Grivegne'e. The plant at Grivegne'e consisted 
of one blast furnace of 110 tons daily capacity, one Thomas furnace, and a finishing 
mill. The daily production of this company was approximately 425 tons of steel.

The company owns a dock 700 meters long on the Ourthe Canal. The mineral 
holdings of the company are in Belgium and Luxemburg. A part of its land at Otange 
is held conjointly with the Rondange company and La Providence. The company's 
ownership in the coke furnaces consists of a half interest in the Socie"t6 anonyme des 
forges a coke et a gaz de Grivegne'e and the Association me"tallurgique pour la fabrica 
tion de coke de Willebroek.

Usines Bonehill, Marchienne-au-Pont. Capital, 2,437,500 francs. This company 
operated two blast furnaces, each having a daily capacity of 125 tons, and one furnace 
for the production ofvrefined pig, having a daily capacity of 80 tons. It also operated 
a rolling mill producing semifinished and finished products and made a specialty of 
installing rolling mills for iron and steel products. The company operated a battery 
of coke ovens having a daily production of 150 tons.

Usines de Chatelineau, Chatelineau. Capital, 7,000,000 francs. This -company 
operated two blast furnaces, a steel furnace, and a rolling mill. The blast furnaces had 
a daily capacity of approximately 160 tons each and the steel furnace a daily pro 
duction of about 290 tons. Prior to the war this company had made arrangements to 
install a blooming mill and an additional mill for finished products. This company 
owns interests in coal mines and coke companies. It was expected that the two blast 
furnaces damaged by the Germans would be in operation sometime before November 
1,1919.

Socie'te' John Cockerill, Seraing. Capital, 50,000 shares with no par value; 25,000,000 
francs capital stock in circulation; 15,187,500 francs notes in circulation. This is one 
of the largest of the Belgian iron and steel companies. It was organized in 11 divi 
sions, operating coal mines, coking plants, iron mines, blast furnaces, steel plants, 
foundries, forges, and rolling mills. It constructed various types of machinery, ord 
nance, bridges, boilers, etc., and has a shipyard at Hoboken, near Antwerp. The 
coal concession amounts to 307 hectares and has three shafts, only one of which is a
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hoisting shaft. The average daily production was 1,200 tons. The coking plant con- 
"sisted of five batteries, totaling 138 ovens, using the Semet-Solvay process. The pro 
duction of the coke furnaces was about 1,000 tons a day.

The company owns important mineral concessions at Rumelange, Luxemburg, and 
has interests in other concessions in French Lorraine. These mines provided about 
550,000 tons of ore a year. This company also has a two-sevenths interest in the 
mines at Somorostre, near Bilbao, Spain, and imported annually about 150,000 tons 
of low-phosphorus ore, suitable for Bessemer converters. This company operated- 
seven blast furnaces, of which four had a daily production of 100 tons and three an 
average production of 200 tons. The steel-making plant consisted of two Bessemer 
converters and three Thomas converters, which had a capacity of 15 tons each. There 
was also a battery of five connected Seamans-Martin furnaces, each with a capacity 
of 15 tons. The rolling mills, foundries, forges, and construction shops produced 
finished products of all kinds for industrial and military purposes. Of the seven 
blast furnaces five were entirely demolished. It was expected that one furnace 
would be in operation before July 1, 1919.

Socie'te me'tallurgique d'Espe"rance-Longdoz, Seraing. Capital, 50,000 shares with 
no par value; 9,041,500 francs obligations outstanding. This company owns and 
operated coal mines, coke plants, blast furnaces, a coking plant, and a rolling mill. 
The mines of St. Pierremont produced 1,000,000 tons of coal in 1914. The coking 
plant consisted of a battery of 100 ovens at Fle"malle-Grande and was to have been 
fired in the spring of 1915. The iron-ore requirements of this company for the next 
50 years are taken care of by its interests in iron-ore concessions in the Briey and 
Nancy basins. It also owns an interest in a manganese mine in Brazil. The com 
pany had three blast furnaces, each of 150 tons capacity, and three converters. It 
operated an iron foundry and a plate rolling mill in conjunction with them. The 
daily capacity of this plant was 450 tons.

Socie'te' des hauts fourneaux de Fontoy. Capital, 2,500,000 francs. In 1904 this 
company was absorbed by the Aumetz la Paix company, which was liquidated Octo 
ber 31, 1917. The entire proceeds were put into the Lothringen Htitten und Berg- 
werks Verein, a German-owned corporation operating principally in Lorraine An 
nexe" e.

Socie'te' des hauts fourneaux et mines de Halanzy, Halanzy. Capital, 2,200,000 
francs (mixed Belgium and Luxemburg). This company owns important iron- 
mining concessions in Luxemburg and Belgium. It has an interest in the Associa 
tion me'tallurgique de Willebrook, which manufactured coke. The company operated 
two blast furnaces having a daily production of 155 tons each of foundry pig.

Forges de Clabecq, Clabecq (Brabant). Capital, 6,000,000 francs. This company 
owns a large interest in the Fours a coke a Vilvoide, which furnishes the coke necessary 
for its blast furnaces.. The plant consisted of two blast furnaces, a steel plant having 
three Thomas converters of 12 tons each, and a Martin furnace of 15 tons daily capacity. 
The daily production of this plant was approximately 360 tons of steel products. 
The two blast furnaces were destroyed by the Germans, and no time has been set for 
the resumption of operations.

Socie'te miniere et me'tallurgique de Monceau St. Fiacre, Monceau-sur-Sambre. 
Capital, 6,000,000 francs. This company owns interests in coal and iron mines and 
operated coke furnaces, blast furnaces, a steel plant, rolling mills, and construction 
shops. It acquired 40 hectares of rich mineral lands in 1904 from the Lothringen 
Htitten und Bergwerks Verein. The coke plant consisted of two groups of ovens at 
Monceau. The company operated three blast furnaces and a steel plant consisting 
of three Thomas converters, each of 12 tons capacity, a mixer, and three sets of rolling 
mills. The daily capacity of this company was approximately 260 tons of steel.

Usines de IVToncheret, Moncheret. Capital, 1,250,000 francs. This company owns 
and operated iron and coal mines and a coke plant consisting of 125 ovens. The iron
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mines are in French Lorraine, and their ownership is shared with the Socie'te' d'Ougre'e- 
Marihaye and the Socie'te' d'Espe"rance-Longdoz et Dillingen. The metallurgic plant 
consisted of a blast furnace and a steel converter of 100 tons daily capacity. The 
rolling mill had seven trains, or rolls, suitable for the production of semifinished and 
finished products. This company also operated a foundry producing iron and copper 
castings.

Hauts fourneaux, fonderies et mines de Musson, Musson. Capital, 1,500,000 francs. 
  A portion of the stock of this company is held by the Socie'te' des forges d'Acoz, which 
therefore shares its considerable mineral interests in Luxemburg and French Lor 
raine. The metallurgic plant consisted of two blast furnaces having a daily capacity 
of 130 tons of foundry iron. The principal product of this company was iron castings.

Socie'te' d'Ougre"e-Marihaye, Ougre'e-lez-Lie'ge. Capital, 75,000 shares with no par 
value; 52,725,000 francs capital stock in circulation (mixed German, Luxemburgian, 
and Belgian). This company owns and operated iron mines in Luxemburg and 
French Lorraine, coal mines, a coking plant, and a complete metallurgic plant for 
the production of finished iron ore and steel products. The company controlled and 
operated metallurgic installations and mining and metallurgic companies, consisting 
of the five Marihaye coal mines, the Ougre'e mine, and a five-eighths interest in the 
Charbonnage des Six Benniers. These mines produce 700,000 tons of coal and 270,000 
tons of coke per annum. The company also owns the Bray coal mine. The mineral 
lands owned or controlled by this company are in Luxemburg and French Lorraine 
and amount to 2,800 hectares. The metallurgic plant at Ougre'e consisted of eight 
blast furnaces and a steel plant, and had an annual production of 500,000 tons. The 
rolling mills produce finished steel products. There was also a foundry, a forge, and 
shops for the manufacture of steel structures. At Kondange the company operated a 
Thomas converter and a rolling mill having an annual capacity of 125,000 tons. This 
output was handled entirely by the Stahlwerks Verband. At Chiers this company 
operated three blast furnaces and a steel plant. This company owns the controlling 
interest in the Usines a tubes de la Meuse, organized in 1911. Four of the eight blast 
furnaces were entirely demolished, and the others were damaged. It was thought 
that at least two furnaces would be in operation before the end of the year 1919.

La Providence, Marchienne-au-Pont, Belgium, and Rehon, Meurthe-et-Moselle, 
France. Capital, 18,000,000 francs (Belgian and French). This company owns and 
operated iron and coal mines and coking and metallurgic plants in Belgium and France. 
It also owns or has interests in important and valuable mineral concessions in the 
vicinity of Brainville, Godbrange, and other parts of French Lorraine, and in the 
coking plants at Terneuzen and at Willebroek. The metallurgic plant at Marchienne- 
au-Pont consisted of five blast furnaces, a steel plant, which consisted of four Thomas 
converters of 15 tons each, blooming mill, and rolling mill for the production of finished 
steel products. This plant had a daily production of 650 tons of steel. There was 
also an iron foundry. The five blast furnaces were entirely demolished. This com 
pany operated at Rehon three blast furnaces, a steel plant, a blooming mill, a mill for 
the production of finished products, and an iron foundry. At Hautmont, France, it 
operated a Martin steel furnace, a steel rolling mill, and an iron and copper foundry.

Soci6t6 m^tallurgique de Sambre-et-Moselle, Montignies-sur-Sambre. Capital, 
23,500,000 francs (some Belgian capital but controlled by German capital). This com 
pany owns and controls coal and iron mines in Lorraine Annexe"e and coal mines in 
Belgium and the Sarre district. Metallurgic plants are located at Me"zieres and at 
Montignies-sur-Sambre. The metallurgic plant at Montignies consisted of a coking 
plant, three blast furnaces, and a steel plant which had a daily production of 900 tons. 
There was also a rolling mill, a forge, a foundry, and machine shops for the produc 
tion and construction of finished steel products and structures. The three blast 
furnaces were damaged by the Germans, but they could be put in operation sometime 
in July, 1919, provided the materials necessary for the repairs could be delivered
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' before the middle of April. This company owned a controlling interest in the Phenix 
works at Fle"malle-Haute.

Hauts fourneaux du Sud de Chatelineau, Chatelineau. Capital, 1,500,000 francs. 
This company operated one blast furnace producing special grades of iron and manu 
facturing special grades of steel. The daily production was about 100 tons. This 
furnace was damaged by the Germans but was to be repaired and ready to operate 
by the 1st of July, 1919.

Hauts fourneaux, forges et acie"ries de Thy-le-Chateau et Marcinelle, Marcinelle. 
Capital, 6,000,000 francs. This company owns interests in coal mines and in iron- 
ore concessions in Luxemburg. The metallurgic plant at Marcinelle consisted of 
two groups of coke furnaces, four blast furnaces, a Thomas converter with mixer, a 
rolling mill for the production of semifinished and finished products, a foundry, and 
machine shops. The daily capacity of this plant was 520 tons. The four blast fur 
naces were'damaged but could be put in working order before the end of the year.

GERMAN OWNERSHIP.

In the following table are listed the iron and steel companies 
operating in Belgium known to have had'a German directorate or 

t to have included substantial German interests. There was also a 
< ' substantial German ownership in the Societe d'OugreVMarihaye, 

( which had a total of 56,422,500 francs in outstanding capital stock 
and other obligations. The production of the Rondange division of 

;' this company, approximately 125,000 tons of steel annually, was 
/ sold through the Stahlwerks Verband. There are in addition scat- 

 / tered German holdings of which no accurate account could be made. 
It is estimated that 17 per cent of the capital stock of all Belgian iron 
and steel companies was owned by Germans prior to the war.
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BELGIUM. 

MINES AND PLANTS.

Belgian iron mines.

Ill

Company and location.

Minieresre'unies de Ville-en-Waret (combination 
of the three preceding companies). 

Socie'te' Ksp<5rance, Waret(Marche-les-r>ames)et 
Mineur. 

Montigny, JJameche (Bodson, later Duvieus^rt). .

Vezin-Brichebo. . ................................

Societe" Espe"rance,Isnes. . ........................

Soci6t6 Montigny. Vedrin an^ Champion (Co- 
gne!6e) (Vezm-Brichebo during 1875).

Couillet et Chatelineau, Marchovelettc (part of 
the concessions of Beauloy Grandoelle). 

Proprifitaires de la surface, Couthuin; Socifite de 
Sclessin(mine).

Ben-Ahin (Plateure), Society Cockerillet Dautre- 
bande.

Sepulchre.

Area of 
conces 

sions (hec 
tares).

20
20
20
60 

45

35 
30

105
(? >   

80

o30
(?)
(? > o

(?)  
O

101

(?)
6619 

c503

(")

(d)

Period of
mining 

activity.

1849-1873
1846-1880
1849-1876
1880-1901 

1856-1864?

1855-1874 
1856-1886
1851-1895

1873
1853-1883

1874-
1858-1862
1851-1866

18607-1880
1858-1877

18667-1866
1858-1883

1858-1866 

1870-1896 

1830-1877

1862-1878

Reason for stop pi ng operations .

Do.
Do.

Exhaustion of ore. 

Do.
Do.

as rich ore had already been 
extracted.

Only low-grade ore remaining.
Do.

During 1875 mining was re- 
duced as ore was of lowgrade. 
Fire in Vezin mine caused 
final shut down. 

Ore bed thinned out and could 
not be profitably worked . 

Mined out.

to mine at depth the Java 
shaft must be used and new 
surface rights obtained. 

Ore mined above level of drain 
age gallery. Pumping ex 
pense too great to mine below 
this level.

«In 1878; increased since. 
6 70 exploitable.

«150 exploitable.
<?2,500 meters of development along outcrop of bed.
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Belgian coal mines, 1912   Continued. Namur Basin, sixth arrondissement.
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