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Conventional Symbols for Mine Maps 

By LESTER C UREN 

There has been a strong tendency in recent years to resent, as nearly as I am able to determine, the nearest 
standardize everything from mine accounts to the phrase- approach to a group of standards afforded by a close 
ology used in technical writing, but there seems to be a study of current mine-mapping practice. Th~re are a 
singular lack of interest in every effort to standardize few repetitions of symbols, since each plate is intended 
the symbols used on mine maps. On several occasions' to apply to particular classes of work and be complete in 
the topic has been discussed in the technical press and 
elsewhere, but we have, as yet, no conventional symbols 
for use on mine maps that might be fairly regarded as 
having received the stamp of general approval. Only a 
few of the many symbols that are in use have approached 
standardization through common usage; aud yet there 
seems to be a real need for agreement on at least the 
more frequently used symbols. Just as one must be 
familiar with the phraseology of a technical article in 
order to gain a full underStanding of it, so he must be 
familiar with the symbols used on a mine map if he is to 
interpret it properly. 

It makes little difference, perhaps, whether we use a 
full or a half-shaded rectangle, or one with crossed 
diagonals, to indicate a passage extending upward from 
a level in order to distinguish it from one extending 
downward, but if engineers use such symbols undis
criminatingly and without mutual understanding, much 
confusion may result. Such symbols are seldom ex
plained in the legend that accompanies the map, and it 
is generally necessary for the reader to decipher for 
himself the code that the draftsman makes use of, often 
at the expense of conaider.thle time and study. 

:Map draftsmen accustomed to the usage of a group of 
symbols at some particular property, or among a certain 
coterie of engineers, have the idea that such symbols 
have become standard, only to find when transferred to 
a new organization or locality that their use of these 
symbols is questioned or misunderstood. An inspection 
of mine maps, representing the best practice in many 
widely scattered Western metal-mining districts, shows 
conclusively that there are no accepted conventions and 
that no real standards can be said to have been de
veloped. 

}loch more has been accomplished in other fields of 
drafting practice than in mine-mapping, in the develop
ment of standard conventions. Mechanical draftsmen 
have a commonly accepted code of symbols that has come 
into such general use that it is truly a 'sign language'. 
Architectural and structural draftsmen, too, have de
veloped a. fairly well recognized set of conventional 
symbols. 

The accompanying four plates present a series of con
ventional symbols that are used by engineering students 
in mine-mapping at the University of Califonlia. They 
have been gathered from various sources.• and they rep-

itself. Thus, Plates 1 and 2 contain symbols for use on 
surface or topographic maps, while those on Plate 3 are 
useful particularly on maps of underground workings. 
The symbols suggested on Plate 4 may be used on topo
graphic maps to show areal geology, or they may be 
applied to geologic maps and sections. 

Since these pages are printed in black, it is not pos
sible to reproduce the symbols in the variety of colors in 
which they would be applied to the map. However, it 
will be noted that the descriptive lettering on the plates 
specifies the colors to be used, either for each symbol or 
for each group of symbols. When no color is men
tioned, it is intended that black will be the color used. 

Some instructions other than those it has been found 
possible to give on the plates will assist in the application 
of these ~bols to the best advantage. These will be 
suggested briefly under the following headings, which 
coincide with the plate numbers on which the particular 
symbols discussed are to be found. · 

PLATE 1. In drawing contours, the heavy contours 
should come at 100-ft. intervals. If the contour interval 
is small, however, the accented 100-ft. contours may be 
too far apart for ready reference, in which case any con
venient multiple of five may be used as the interval be
tween heavy contours. The numbers indicating eleva.
tions of contours should be lettered in the contour-not 
above or below it-in a space left for the purpose, and 
they should always read up-hill. While brown is the 
color suggested for contours, if tracing cloth and India 
ink are the media used, it is preferable to use a mixture 
of equal parts of yellow and brown ink. 

•u. S. Geological Survey, printed foUo-ebeeta Wuatratlng 
topographic map-symbols used on U. S. G. S. mapa, edition 
of May 1907. 

U. S. Bureau of Mines Tech. Paper No. 22, 'Electrical 
Symbols for Mine Maps', by H. H. Clark. 

Canadian Copper Co. (now International Nickel Co. of 
Canada), drawlng-omce standards. 

'Topographical Drawing and Sketching', by H. A. Reed. 
John Wiley & Sons, 1912. 

'Topographical Drawing', by E. R. Stuart. McGraw-Hill 
Book Co., 1917. 

'Standard Map Conventions', by A. G. Wolf. Engineering 
& Mining Journal, July 28, 1917. 

'Some Symbols Used in Mine Mapping', by W. J. Crocker. 
Mining & Engineering World, Nov. 29, 1913. 

'Plane Surveying', by J. C. Tracy. John Wiley & Sons, 
1908. 
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Colors used to accent property lines are preferably 
applied as a wash, and the tints used should be delicate 
in tone. The width of this band of color, to give the best 
appearance, will vary with the scale of the map and the 
size of the area to be enclosed. For a group of full-sized 
mining claims plotted on a scale of · 500 ft. to the inch, 
a 1/10-inch band of color looks well. If the same map is 
plotted on a scale of 100 ft. to the inch, however, a wider 
band~y, !-inch-will be preferable. 

Small triangles, circles, and squares used to indicate 
triangulation stations, survey stations, monuments, ref
erence points, etc., should be small, ranging between 
1/20 and 1/10 inch in their largest dimensions. The best 
size to use will again depend upon the scale of the map, 
the latter dimension suggested being appropriate only 
for maps constructed on a scale of 50 ft. per inch or 
larger. 

Blue stream lines used to characterize watercourses 
and submerged areas, should be purposely waved, as 
smooth lines used for this purpose seldom appear well. 
They should be very fine lines to give the best appear
ance. The shore-lines should be quite heavy and the 
nearest adjacent stream-line placed as closely as pos
sible to it, leaving only a narrow white space between. 
In the case of a watercourse, a small arrow may be added 
to indicate the direction of flow. This arrow may be 
placed in the centre of the stream if space between banks 
permits; if not, it may he plaeed near either bank. 

PLATE 2. Parallel lines representing railroads are 
spaced at gauge-wi~th, according to scale, on large-scale 
mapR. On small-scale maps, one of the single-line 
symbols should be used. For temporary tracks, dotted 
symbols similar in form to those suggested for perma
nent installations, may be employed. 

The symbols used to represent buildings on large-scale 
maps are improved somewhat in appearance by shading 
the lower and right-hand edges, as though the source of 
light were in the direction of the upper left-hand corner 
of the map and the buildings cast shadows represented by 
heavier lines. On more elaborate maps, the areas en
closed to represent buildings may be tinted, and a color 
scheme adopted to indicate the material of which the 
building is made. Thus, red may indicate a brick build
ing; sepia, one made of wood; gray, iron or steel; blue, 
concrete ; green, stone. 

Co-ordinate lines shonld be made as fine as possible. 
To facilitate reference, numbers marking their distance 
from the origin of eo-ordinates shonld be placed at each 
end of every eo-ordinate line, just within the border-line. 
On tracings, the co-ordinate lines are sometimes placed 
~n the back of the sheet so that they will appear in their 
proper relation as a convenient convention for reference 
purposes, rather than as an integral part of the map. 
This is also done so that erasures may be made on the 
map without marring the co-ordinate lines. The co
ordinate lines should not be spaced at less than 2-in. 
intervals: that is, 100 ft. apart on a scale of 50 ft. to the 
inch, or 200 ft. apart on a 100-ft. scale, etc. On maps 
plotted to a larger scale than 50 ft. to the inch, the co-

ordinate lines should not be spaced at smaller intervals 
than 100 feet. 

The purpose of a scale-line is to provide a means of 
scaling distances on the map with the dividers. It also 
preserves the original scale for reference purposes in 
ease the paper on which the map is made should expand 
or shrink. A scale-line is particularly necessary if the 
map is to be later reduced or enlarged by photographic 
methods. 

· The meridian arrow, used to indicate the North point 
on the map, should coincide with one of the co-ordinate 
lines. 'l'he length of the arrow should be proportioned. 
to conform with the size of the map ; thus, for a map 
27 in. by 40 in., an arrow 6 in. long is suitable, while 
for an 8! by 11-in. page, a 2!-in. or 3-in. arrow is long 
enough. The magnetic declination for the particular 
locality and for the time at which the survey was made, 
may be lettered along the stem of the arrow, or, perhaps, 
indicated graphically by means of a second arrow, 
marked 'magnetic meridian', through the centre of the 
arrow pointing the true North. 

PLATE 3. Where one level crosses over another, in a 
composite plan showing several levels of a mine, the 
lower level will always be dotted. The tints to be ap
plied to the various levels, on both plans and vertical 
projections, will be carefully selected to give as much 
contrast as possible between adjacent levels. Thus, blue 
will never be placed next to purple, nor orange next to 
red. Should two levels cross each other several times at 
acute angles in the plan view, there will then be no con
fusion in following either level beyond the intersections. 
For convenience in reference, a definite color-scheme may 
be adopted for coloring the levels, using five or ten 
colors that are repeated at regular intervals. Thus, if 
five colors are used, level No. 1 may be tinted red; level 
No. 2, blue; level No. 3, yellow; level No. 4, purple; level 
No. 5, green; level No. 6, red; and so on, repeating the 
same colors in the same sequence for levels 7, 8, 9, and 
lower levels. Then, as frequently happens, if levels are 
spaced apart, in elevation, at regular intervals, the space 
between levels of the same color will always be a con
stant quantity; a convention useful for many purposes. 

Cross-cuts, levels, or adits not in vein-material, or 
within the orebody proper, are divided into uniform 
rectangular areas by means of lines cutting across the 
level at regular intervals. Alternate rectangles, thus 
formed, are tinted with the same colors as are used on 
the main drifts with which they connect. 

Cross-hatching shown on stoped areas, either in plan 
or vertical projection, should be of the same color as the 
tint used on the level below. Another plan frequently 
practised is to ero~~J-hatch stoped areas in black and 
also apply water-color or crayon to the entire stoped 
area to match that used on the level below. 

In some cases, on mine maps, it is necessary to indi
cate progress of operations. In plans and vertical pro
jections of mine openings, the boundaries of excavations 
are indicated either by solid or dotted lines, and the 
dates of such boundaries may be printed along them at 
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intervals. DUferent colors or conventional hachuring 
may also be used to indicate areas stoped or lengths of 
drifts driven during specified periods. 

Pw.TE 4. Methods of indicating dUferent formations 
and varieties of rocks on geologic maps and sections, in
volve either the use of symbols of characteristic pattem, 
or color-washes applied to the different areas according 
to some conventional color scheme. Plate 4 suggests a 
group of symbols for a one-color map, such as one made 
on tracing-cloth for blue-printing, brown or black
procees printing, or for photographic reproduction. 
Freehand symbols are generally preferable to those 
mechanically formed, though careful spacing and align
ment of symbols is usually necessary to produce a satis
factory result. 
If colors are ued, the pen symbols are, of course, un

necessary. Color conventions for geologic maps JM)88e88 

the great advantage that they do not mask other features 
of the map, such as topographic details, that are often as 
important as the geologie data. Color-washes should be 
applied as lightly as possible, since the effect is more 
pleasing than if harsh tones are used. If the tint is too 
light, a eecond coat may be applied when the first j.s 
thoroughly dry. Small areas generally require a some
what heavier tint than ' do large areas. An effort should 
be made to select a color scheme that will contrast ad
jacent tinted areas, though this is not always possible on 
account 6f the vagaries of rock formations. 

Mapa intended for the use of people not continually in 
contact with them, or unfamiliar with the symbols used, 
should be aceompanied by a suitable explanatory legend. 
An altemative plan, that indicated on Plate 1, .consists in 
lettering the names of the rocks at intervals along all 
contacts. An abbreviation of the rock name is often 
sufficient, thus: gr. for granite, ss. for sandstone. The 
U. S. Geological Survey makes use of all three of the 
methods suggested for indicating different rocks on its 
geologic maps and adds a complete legend as well. 

MANGANESE ALLOYS imported &n.d made in the United 
States during 1918 derived 35% of their metallic man
ganese from ore mined in the United States. As the pro
portion of domestic mangan~ in such alloys was only 
4% in 1913 and 16% in 1916, the domestic miners of 
mangan~ made a notable contribution to the nation's 
independence in mineral supplies in war-time. Had the 
War continued for another year, domestic ores would 
probably have supplied half the manganese in the man
ganese alloys needed by the country. 

CHILE CoPPER Co., for the quarter ended March 31, 
1919, reports a deficit of $660,769. In the preceding 
quarter, the surplus amounted to $300,936, or eight 
eents per share (par value $25) earned on $95,000,000 
(•apital stock. On account of the condition of the copper 
market operations were curtailed to approximately a 
50% basis. Production of cop}'...:r for the quarter aver
agE-d 5,169,641 lb. per month compared with 9.768,505 
lb. per month during the last quarter of 1918. 

Mining in Colorado in 1918 and 1919 

During the year 1918, mines in Colorado produced 
$12,705,000 in gold, 6,900,000 oz. of silver, 66,000,000 lb. 
of lead, 6,190,000 lb. of copper, and 86,550,000 lb. of zinc, 
according to statistics compiled by the U. S. Geological 
Survey. The statistics for 1919 will show a considerable 
decrease in the output of all metals in the State. The 
production of gold alone will decrease at least $2,000,000. 
If production is continued at the rate maintained for the 
:first :five months of 1919 the mines of Cripple Creek, 
which produced $8,125,000 in 1918, will produce $1,500,-
000 less in 1919. The Telluride district, which for sev
eral years has been the most persistent producing district 
in Colorado, will probably not equal its output of 1918, 
for the prevalence of influenza and lack of electric power 
reduced the output considerably during the winter and 
spring. The recent resumption of work at the Humboldt 
mines will help to maintain the output of silver. The 
closing of the Smuggler mine and the idleness of the 
Wasatch mill, at Silver Plume, will mean a greatly re
duced output of silver, lead, and zinc from Clear Creek 
county. Though development work· and production in 
Gilpin county have been resumed, the closing of the Argo 
mill, at Idaho Springs, and of the associated Fremont 
mine will cause a decrease in the production of gold 
which can be offset only by increased production at sev
eral mines. The closing of the Iron Silver Mining ·co.'s 
mines and the Greenback mine 1md the abandonment of 
the W estem Mining Co.'s operations, all at Leadville; 
means a greatly reduced output of silver and zinc from 
the Leadville district The cancellation of contracts for 
manganese to be supplied from this district has resulted 
in the suspension of the shipments of lead-silver ores 
from mines at which manganese was a product. The 
low price and the lack of market for lead and zinc re
sulted in the closing of the Wellington mine, at Brecken
ridge, and the Eagle mines, at Red Clift The snowslides 
and :fire at the Sunnyside mine, at Silverton, have handi
capped the operation of that mine. The removal of the 
pumps from the lower levels at Aspen naturally indi
cates a heavy decrease in the production of silver-lead 
ores in that district. The shipments of silver ore from 
Creede have not equaled those of 1918. The silver out
put of Boulder county may show a small increase and the 
Camp Bird mine, at Ouray, may resume milling during 
the year. Deve]opment is going ahead in several dis
tricts and mines that have stopped shipping, preparing 
for the time when metal conditions will justify the re
sumption of production. The closing of the Globe 
smelter, at Denver, will put an additional burden of 
freight charges on shippers from Boulder, Clear Creek, 
and Gilpin counties, who will now ship to Pueblo. Only 
four lead smelters are now operating in Colorado. none 
of them at full capacity, and some at less than half 
capacity. The recent rise in the prices of metals may, 
however, bring relief sooner than was anticipated, al
though gold mines continue to he hampered by the prP
vailing high costs and fixed pric•e for their product. 
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