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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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Figure4: Rockhachuressdrawnn in the early 19th centuryby RovereaandGrun-
der Source:[Kraiszl, 193(

Fill hachuresstyle Rocksaredravn with a thin andsimple Il hachure.Nor-
mally the hachuresare short, bentbut unshakn lines. Ridgelines arerelatively
thicker thanthe Il hachuresandintersecthemorthogonally Ridgelinesareal-
waysrepresentetly a strole.

Figure5: Fill hachuresstyle,asdravn by Geyer. Source:Mittenwald mapof the
"topographischeBureaudesK.B. GeneralstabesAustria(1904)

Shadow hachuresstyle Hachuresandridgesshav thein uence of avirtual light

source,which meansthey are sometimesot represented.The contrastbetween
hachuresridgesandbackgrounds of majorimportance.The hachuresare often
drawn slightly staggere@ndbent.

Shadev hachurestyleis oneof the mostcommonstylesusedon Swissmaps.
Cartographerssho have usedthis style are: Stengel Bétemps)euzinger(see g-
ure7), Imfeld, Becler, Imhof, Oberli,Nelles,Mi DeshengGilgen,...

Geometric hachuresstyle In this style hachuresare straightandnot shalen or
they represensmall basicshapesuchasrhomboidsandtriangles. They arenot



