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Abstract

The representation of vertical rock faces and unvegetated rocky outcrops
are one of the most dif cult cartographic endeavors. This reputation has
it's origins in the art of hand drawn rock hachures, which is a style used
by the Swiss Federal Of ce of Topography. Hand drawn rock hachures are
an expensive method to implement and can only be produced by specialists
[Hurni, 1995].

Cartographers must use graphical tricks to give rock faces depicted on a
map equivalent visua importance, as compared when an observer views the
same featurein the eld [Schrader, 1911].
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1 Different stylesof rock representation

The depiction of rock can be achieved by contour lines, colour tones (obligue hill
shading), ridge lines, hachures, hairlines and orthophotos. Many combinations of
the former elements are typically found on maps in addition to varying the propor-
tions of ridge lines and hachures.

It is useful to group the different rock representation methods. When the groups
were de ned we looked at different drawings with the view of digital production.

Two main groups were formed according to the amount of slope information,
the key criteria being the number of contour lines.

1. none of few lines
2. many contour lines

Rock drawing with none or with few contour lines

Representations belonging to this group usualy contained slope information, as
indicated by the direction of hachures or by the graytone relief. The density of
dope information is not as high as the following group.

Historic cliff drawings

In maps published in early modern times mountains were shown in an upright
projection, similar in appearance to amolehill, see gureland gure2.

In 1706 Johann Jacob Scheuchzer produced a sketch of 1ake Uri (- gure 3), where
the observer views the lake from a birds eye perspective but the cliffs remain in
an upright projection. The map also shows many details of the cliffs, faults and

Nappes.

In the 19th century mountains were drawn in orthographic projection. Hachures
were used to show the elevation as well as slope, light direction and rock depic-
tion. A historic orthographic projection is shown in gure 4. The map represents
rock hachures, although it is dif cult to see the difference between slope and rock
hachures.

Hachures

Many maps use hachures for rock representation. Although there are rules gov-
erning how they should be drawn, each cartographer has a different individual
style. Therefore we have subdivided this group into three subgroups. 1l hachures,
shadow hachures and geometric hachures.
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Figure 1. Mountains depicted as Mol ehills in the map Canton Unterwalden, drawn
by G.Walser, 1767. Source: [Kraiszl, 1930]
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Figure 2: A post-modern version of mountains depicted as molehills. Source:
http://mww.spiegel .de/al manach/laender/0 1518 CHE 00.html

Figure 3: A section of Scheuchzers map of lake of Uri. Source: [Kraiszl, 1930]
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Figure 4: Rock hachures as drawn in the early 19th century by Roverea and Grun-
der. Source: [Kraiszl, 1930]

Fill hachures style Rocks are drawn with a thin and simple |l hachure. Nor-
mally the hachures are short, bent but unshaken lines. Ridge lines are relatively
thicker than the Il hachures and intersect them orthogonally. Ridge lines are al-
ways represented by a stroke.

Figure 5: Fill hachures style, as drawn by Geyer. Source: Mittenwald map of the
topographisches Bureau des K.B. Generalstabes , Austria (1904)

Shadow hachuresstyle Hachures and ridges show thein uence of avirtua light
source, which means they are sometimes not represented. The contrast between
hachures, ridges and background is of major importance. The hachures are often
drawn dightly staggered and bent.

Shadow hachures style is one of the most common styles used on Swiss maps.
Cartographers who have used this style are: Stengel, Betemps, Leuzinger (see ¢-
ure 7), Imfeld, Becker, Imhof, Oberli, Nelles, Mi Desheng, Gilgen, ...

Geometric hachures style In this style hachures are straight and not shaken or
they represent small basic shapes such as rhomboids and triangles. They are not
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Figure 6: Fill hachures style, as drawn by Yates. Source: Karakoram Himalaya
map of the Roya Geographical Society, 1939.

Figure 7: Shadow hachures style, as drawn by Leuzinger in 1893. Source: Map of
Albulapass, Swiss Federal Of ce of Topography.
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exact in their form because they are mostly drawn by hand [Pla, 1998].

This style is used in maps from the Ingtitut Cartographic de Catalunya, Spain
(see gure8).

Ridges

Ridges are represented by strokes which vary in thickness. The rocky areais |led
with a single colour, which can be the background colour of the map (e.g. taken
from the relief).

This style is common in maps from Austria. Another example isthe map of Pik
Lenin, Russia [Hauser, 1998] or gure 9.

Colour tones

On some maps specia colours, textures and reliefs are used for rock representation
(see gure 10, 11 and 12). Colours tones can have the same effect as hachures if
the map is viewed from a distance. The boundaries and the ridges of the cliffs are
not sharp, therefore this style should only be used for synoptic maps.
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Figure 8: A map with hachures in 'geometric style'. Source: Institut Cartograpic
de Catalunya, Spain, 2001.

Figure 9: A test map with ridge lines from the Swiss Federal Of ce of Topography
of 1926.

Figure 10: Map of the US Nationa Park Service of 1972 (Canyonlands National
Park). Note the the rocks are depicted in the same colours as the relief.
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Figure 11: Rocks and relief in the same colour (the large dark areas are rocks).
Source: Mapa de Tenerife; Anselmo J.Benitez, San Francisco,6y8, Santa Cruz de
Tenerife; (no year).

Figure 12: Map with textured rock areas by Tom Patterson. The nal version has
contour lines [Patterson, 2002].

Figure 13: Rock representation with few contour lines and colour tones. A test
map of Dent du Midi, Swiss Federal Of ce of Topography, 1938.
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Rock drawing with contour lines

Rocks faces are often very steep and hence contour lines are very closaly spaced
and may intersect. The result isan amost unreadable image. It is normal therefore
to remove some lines in this group. The difference to the former group (none or
few contour lines group) is the cartographer has tried to Il the rocky area with
regular equidistant contour lines. In the former group, the equidistant contour lines
are reduced by defaullt.

Contour linesonly

It is possible to represent rock areas with contour lines only if the contour lines
have a separate colour for rocky areas. Thusitisdif cult to recognize the structure
of the rocks. Figure 16 shows atest example with contour lines only.
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Figure 14: Rock representation with contour lines only. Part of atest map of Dent
du Midi, Swiss Federal Of ce of Topography, 1937.

Hachures

There are two kinds of hachures. || hachures and slope hachures.

Shadow hachuresstyle Here hachures and ridges look like the shadow hachures
with none or few contour lines but are combined with contour lines.

The shadow hachures style is seldom used in maps. An example is shown in

gure 15. Severa test maps, e.g. [Imhof, 1965] Table 3 and gure 16. The rock

drawing of Ebster (see gure 17) can aso be put into this group, athough he used
hairlines instead of hachures!.

Slopehachuresstyle Inthisstylethe contour lines show the maininformation. If
the rock faces are so stegp that the contour lines become too closely spread the lines
are replaced by vertical hachures. Hachuresin at areas can be used to increase

1From a programmers view the difference between hachures and hairlines is difference in stroke
width.
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Figure 15: Rock representation with hachures and red contour lines. Source: Himal
Chuli map, Keio University, Alpine Club, Japan, 1964.

Figure 16: Rock representation with contour lines and shadow hachures. Part of a
test map of Dent du Midi, Swiss Federal Of ce of Topography, 1938.

Figure 17: Rock representation by Ebster.  Source:  Alpenvereinskarte
Geigenkamm, 1953.
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the effect of striation. Ridges and edges are normally drawn with thin lines and a
break in the contour lines.

The dope hachures style was originally used in the map of Glarnisch by
[Blumer, 1954] which was published in 1937 by Kammerly und Frey . The style
has been used and adapted since then by Brandstatter (see gure 18) and his suc-
cessors Moser, Geiss and Fischer (all Cartographers of Alpenverein).

Figure 18: Rock representation after Brandstatter. Source: Alpenvereinskarte
Steinernes Meer, 1969.

Ridges

In this style rocks are represented by their ridge lines. Behind the ridge lines there
is often ardlief or a background colour.

Thisstyleisused in test maps of the Swiss Federal Of ce of Topography and by
[Hurni, 1989], (see gure 19 and 20). Maps of Aschenbrenner and Krottendorfer
(Institute of Geography, University of Salzburg) such as Hohe Riffel (1993) and

Alpinzenturm Rudolfshatte (1993) also use the ridges style.

Figure 19: Rock representation with ridges and contour lines. Part of atest map of
Dent du Midi, Swiss Federal Of ce of Topography, 1938.
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Figure20: Rockrepresentatiowith ridgesandcontourlinesby [Hurni, 1989.

Colour tones

This style containgock representatiowith specialcolours texturesandhill shad-
ing. It is equivalentto the colourtoneswithout contourlines.

Thestyleis oftenusedn synopticmapssuchasthatshavnin gure 21,although
sometimest is dif cult to recognizetherock area,e.g. see gure 22. Sometests
were madeby [Finstervalder 1925 and[Finstervalder 1928 (see gure 23 for
examples).Anothertestexamplefrom the SwissFederalOf ce of Topographyis
shawvnin gure 24.

Figure 21: Map of YosemiteValley, US Departmentof the Interior, Geological
Suney, 1938and1949.

Orthophotos

Orthophotomapssuallyhave contourlines, but for rock representatiothey have
no otherinformation (seee.g. gure 25). In someorthophotomapsock is rep-
resentedoy symbolization,althoughit is rarely used. An exampleis shavn in
gure 26. In this exampleridgeshave beencombinedwith the orthophoto.



