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Editorial 

 

 

Nature and Masters 

 

Dear Reader 

 

 After an outstanding issue on mapping 
and cartography edited by Laszlo Zentai we 
are very proud to edit a second issue in 
2014! 

 Thanks to Siegmar Breckle we can 
publish two excellent articles on ecology 
and natural adaptations to Orienteering. He 
followed locations of Orientieering controls 
for up to 30 years. This is an extraordinary 
and outstanding achievement by an O-
runner. It shows how much O-runner do 
care about nature. Performing Orienteering 
in the nature learns the athletes to respect 
and harmonize with our forests, plants and 
animals.  

 This fundamental basis is important to 
keep access to the nature so that we can 
organize and participate in Orienteering 
trainings and competitions. In several 
countries, access to forests have to follow 
increasing restrictions. These articles, 
beside other already published studies, 
show that Orienteering has no negative mid- 
or long-term effects on our nature. 

  Angela Gairifio Pedro reported on 
injuries at the World Masters Orienteering 
Championships held in Portugal 2008. In  

 

 

 

 

 

 

 

 

 

 

 

 

Sports Medicine, Master athletes become 
more and more important: they are getting 
more frequent and they suffer different 
problems in contrast to young athletes, e.g. 
their bones may brake faster, their heart 
may show other pathologies. This article 
gives an overview to team physicians and 
doctors who organize Orienteering events 
what they may have to expect. 

 I would like to thank all the authors for 
their work and would like to encourage 
again everybody who is thinking about 
writing an article to do so. The Scientific 
Journal of Orienteering is only successful 
with your contribution. 

 

 I wish you an interesting issue of the 
SciJO and you and your families all the best 
for the upcoming 2015. 

 

Yours sincerely, 

André Leumann 
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Orienteering and environmental impacts, 30 years of 
longterm vegetation observations of control sites 
 
 
Siegmar-W. Breckle, Uta Breckle 
 
Abstract 
In 1984 the German university championships took place at the map “Stapelager Senne”, a sandy 
area of the Senne. Two controls were observed before and after the event, and then for 30 years 
every year. The vegetation dynamics at the site of those two old controls was checked by 
phytosociological relevés. We report here the results of this long-term continuation of 
observations, previously recorded by Breckle et al. in 1989. From an ecological view-point, the 
natural dynamic of vegetation and thus the variability of the shape of the control sites from year 
to year during the last 30 years has been tremendous. The impact of the O-event in 1984 is short 
term and negligible. General conclusions and some recommendations for future O-events are 
given. 
 
Introduction 

 From the DHM orienteering-event in 1984 
observations at two control sites are reported. 
The long-term study started in 1984, lasting now 
for 30 years. The Senne area is famous for their 
heath and pine forests on glacial sands. Sandy 
soils are rather sensitive to From the DHM 
orienteering-event in 1984 observations at two 
control sites are reported. The long-term study 
started in 1984, lasting now for 30 years. The 
Senne area is famous for their heath and pine 
forests on glacial sands. Still the old main 
question needs new answers: Can we observe 
distinct environmental impacts on flora and 
vegetation by the orienteers, and which traces 
do we see how long? Do we have means to 
minimize impacts on nature and can we give 
recommendations? 
 
 
Methods 
 At the control sites, 2 x 2 m squares were 
used to check occuring plant species. From 
some herbal species individuals were counted. 
Additionally photographs were taken of the close 
control site and surroundings. This has been 
annually repeated at the two controls of the 

Senne-Area since 1984 at the same time of the 
year, usually in June. In the event-year only 
black and white negative film was used, the 
following years colour-slides with diapositive-
films were made, since 2004 digital 
photographs. Specific site-conditions were 
noted. Graphs were drawn with OCAD 7. 
 
 

Results 

 In 1984 the German university 
championships took place near Bielefeld in the 
Senne-area (31st of May, 1984) on the 
“Stapelager Senne” map (see Fig. 1). This 
sandy area is famous for fossil glacial dunes, 
today with acidic podsolic soils. It is also famous 
being used as a military area for the more than 
100 years (Breckle 1993, Seraphim 1978-81). 
The military training area is mostly bare of 
vegetation with open sands (Fig. 1). A detailed 
description of the ecological situation of the area 
and its vegetation is given in Breckle et al. 
(1989). 

 Three controls were checked before and 
after the event. One of the control sites (#8) was  
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Fig. 1:  Part of O-map “Stapelager Senne” from 
DHM 1984, with controls of one of the relay-
courses, with start and finish area at Heidehaus- 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2 : Number of aboveground shoots per 
squaremeter of Majanthemum and Trientalis ,  

 

 

 

 

 

 

 

 

 

 

 
 

 
 

 

 

 

settlement, with Ölbach-Valley, and military 
training area with huge bare open sands at the 
east part 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

thirty years of observations at control #10 from 
1984 until 2014 
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changed and in the following year it was 
completely transformed into an agricultural field, 
so for long term observations only two controls 
could be used further. 30 years of regular 
observations of the vegetation development at 
the two control sites revealed a great natural 
dynamic and steadily ongoing changes of sites 
of species and their abundance and dominance 
(Table 1 and 2). The influence of the O-event 
was only visible a few weeks, the foot traces of 
runners had then disappeared (Breckle et al. 
1989). The number of small sensitive herbs like 
Majanthemum bifolium and Trientalis europaea 
close to the control sites was reduced 
considerably (Fig. 2). But in the following year a 
recover by their stolons in soil was observed 
(Fig. 2). In the following years the number of 
individuals increased sharply and oscillated 
dramatically, apparently depending on shading, 
weather conditions in winter and spring etc. 
Other species as Galium harcynicum were only 
observed in small numbers with almost no 
impact from the O-event.  

 All the observed very dynamic floristic 
changes do have no causal relation to the O-
event, but they gave us the opportunity to trace 
them during this long-term study. Table 1 and 2 
give the results of the species frequency at the 
two sites for the last 30 years with 
phytosociological relevé lists. Grasses and 
herbs change their abundancy tremendously 
from year to year. They are strongly influenced 
by upgrowing shrubs (especially Frangula alnus 
at site #10) increasing shade to herbs and 
grasses. One huge shrub started by chance 
close to the control site #10 as a small sapling 
(Fig. 3, Photo 3). The last years parts of the big 
shrub died. And a few years ago the main pine 
tree close to the control site #10 (left corner on 
photographs) died. The bark from the stem had 
fallen down, probably accelerated by deer. It is 
now piled up on the site area covering the herb 
layer.  

 The frequency numbers of Majanthemum 
bifolium and Trientalis europaea had changed 

from almost total cover to very few shoots more 
than one time within the last 30 years (Fig. 2). 
This enormous dynamics is typical for natural 
conditions allowing the up and down of species 
and thus co-existence of species close together. 
Similarly the Avenella flexuosa cover changed 
even being more light-demanding. The growth 
height of Avenella differed from year to year 
(Fig. 4) as well as the flower intensity in 
Trientalis and in Majanthemum. Almost every 
year new seedlings or saplings could be 
observed, which then almost all had 
disappeared in the subsequent year. A few 
examples from the annual photographs from 
control site #10 are given by the sequence of 
Photos 1 - 9.  

 At the north-slope site #20 the vegetation 
cover was mainly by Vaccinium myrtillus. But 
again the density changed within few years 
tremendously and grasses (Poa nemoralis, 
Molinia coerulea) came in and disappeared after 
few years or had changed place. This is not 
easy to detect only with photographs. From site 
#20 we omit all the photographs here, but show 
only three from the early, mid and late 
observation period (Photos 10 - 12). The canopy 
at this control site also has changed from year to 
year, shrubs came up, others died, herbal layer 
was different every year. At this control the 
groundwater table is not deep, in some wet 
years (1988-1992) even Sphagnum blankets 
developed. In recent years, however, the site 
looks much drier, Sphganum has disappeared. 
Even Vaccinium myrtillus is partly replaced by 
Vaccinium vitis-idaea adjacent to the former 
control spot.   

 All the observed dynamics is natural, 
controlled by varying weather and climatic 
conditions, it has nothing to do with the former 
O-event. The short-term impact is to be seen for 
a few weeks, on steeper slopes for some 
months, then plants have recovered and tracks 
are hidden by overgrowing plants or by fallen 
branches and leaf litter. 
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Fig. 3 : Height of main Rhamnus frangula shrub 
in the middle of control site #10 (m) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4 : Height of flowering culms of Avenella 
flexuosa on control site #10 (cm), since 2007 
only few individuals, none since 2011. 
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Discussion 

 The environmental impacts of O-events 
have been discussed in several papers within 
the last 30 years. There are a number of aspects 
which need attention. One is the direct influence 
on flora and fauna of the area where the events 
take place. Here also the start and finish area 
has to be checked. The other aspects are more 
indirect, e.g. how the participants come to the 
event, by bus or by own car, by long distance 
driving etc. In this investigation only the direct 
effects on flora and vegetation had been 
regarded. It is a small but exemplifying 
investigation of the scale of ecological factors 
and their long-term dynamics. More specific 
studies on other groups of organisms, on 
wildlife, soil structure, soil fauna, erosion etc. 
would help in better understanding the scale of 
impacts on environment by O-events and by the 
many other stakeholders of forests. 

 Effects on fauna, mainly wildlife, are 
tackled by Douglas (1990). She did an intensive 
study on impacts of O-events on flora and fauna 
in England. She emphasizes that flora and 
vegetation had almost totally recovered after 
three weeks, except wet sites with a six months 
recovery and mossy sites with a more than one 
year recovery. The reaction of wildlife was high 
by the preceding hunting, but low by the O-
event. In this respect it is also interesting to 
know how intensively the various parts of an O-
map are used by the competitors. 

 Andersson (1989) has shown by studying 
three O-events, that more than 50% of all 
distances are made on pathes. Crossing in the 
forest is very often within small corridors only. In 
most events only a very short time there have 
been more than 50% of the runners 
simultaneously in the forest.  The author 
believes that this is minimizing effects on 
wildlife. 

 An even more convincing result is 
presented by Parker (2009a). He had modelled 
the stepping rates of grazing animals and of 
human recreationists. The calculation suggests 

that one cow, present in the terrain for one year, 
is equivalent to about 15,000 adult orienteers in 
terms of vegetation damage. For a herd of 200 
cattle the equivalent is about 3 million 
orienteers. Nature Conservancy councils and 
land managers in UK could be convinced by 
such modell calculations and had withdrawn 
their objection to O-events. 

 In another study Parker (2009b) had 
investigated the influence of over 1000 
competitors in an O-event in the West Midlands 
(England), where 40 breeding pairs of the bird 
Oenanthe oenanthe (wheatear; Steinschmätzer) 
were recorded by ornithologists. The breeding 
success of the nests within the competition area 
was not affected, but four nests were 
abandoned in the close vicinity of a quarry area 
which was used for car-parking and the 
competion centre; an area, which had been 
used for established good environmental 
practice. It was not kown that there were nests 
in such a man-made terrain. In general, Parker 
concluded, that wheatear, but also other 
breeding birds are very tolerant of transient 
disturbance. But to have an ornithologist within 
the organizing team could avoid unexpected 
impacts to some extent.  

 The Ökogeo-Study (see  Wyder et al. 
1982, Breckle 1992, Meyer et al. 1992) gave 
many data and recommendations concerning 
wildlife and birds. Also impacts on flora and 
vegetation were discussed by the Ökogeo-
Study. Jenzer 1991 argued that there is not any 
longlasting damage, only short-term 
disturbances by O-events. Similarly to our 
results in all these studies it is emphasized that 
it is important to have best knowledge of the 
area before organizing an O-event. Then the 
defining of routes for the various age-classes of 
runners should be more easy and less doubtful 
concerning ecological impacts. Mainly creeks, 
small rivers, floodplains and swampy areas are 
sensitive sites and should only used to pass, not 
as control sites. Here, impacts might be longer 
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lasting and irreversible. But most other control 
sites are not really sensitive.    

 Forests in Middle Europe are almost 
totally managed by forestry. In fact there is 
nowhere a forest where natural dynamics and 
equilibrium, the natural pattern of plants, 
vegetation, soil processes, fauna and wildlife 
populations is not influenced by man. Even 
game and deer are for protection of a natural 
forest structure rather often a real problem by 
over-populations (AK Waldbau & Naturschutz 
1987). Similarly it is common sense that forests 
in Germany are the result of a long-lasting more 
or less intensive exploitation by man. Forests 
with an intact ecosystem structure and functions 
are no more existing in Germany, management 
by hunting, forestry, plagging, grazing, collecting 
etc. has lead to a new ecological equilibrium 
which immediately changes if uses change, then 
a long-term succession would start. Another 
serious problem is the invasion of aggressive 
new species (neophytes). The Senne area, as 
many other forests in Germany, is almost totally 
infested by Prunus serotina. Shady and moist 
stands are infested by Impatiens glandulifera. 

There are many criteria to define the naturalness 
of a forest area (AK Waldbau & Naturschutz, 
1989). One criterium is the role of neophytes. It 
is desirable that management of forests together 
with all involved stakeholders aims to increase 
naturalness of forests, it is cheaper and less 
fragile. But it means less hunting and less 
forestry. Small-scale use by recreationists, by 
collecting mushroom or fungi, by orienteers is 
then less problematic, as can be seen in 
Scandinavian forest areas.  

 Mevius (1987) in her thesis investigated 
70 control sites of seven different O-events 
before, directly after and six weeks after the 
competitions which had between 126 and 540 
participants. Most of the vegetation types, 
depending on moisture and inclination, proved to 
be relatively insensitive towards trampling and 
showed a good and quick regeneration. 
Disturbing of game was observed, but hardly 

any lasting impact could be detected. Since 
decades already most organizers of O-events 
had respected some of the fundamental rules for 
course planning and control setting 
(Niedersächs. Forstamt Uslar 1999, Sachsen 
Landessportbund & Sachsenforst 2013), as it 
was the case with 2014 event at “Düstere 
Köpfe”. Here a large portion of sites and areas 
had been closed (Breckle et al 2014, Sci J O 
p.25ff). It was a compromise achieved by long 
lasting joint negotiations between the various 
authorities.   

 In the last years IOF has edited also some 
studies to raise awareness for ecological 
solutions and recommendations to minimize 
environmental impacts of O-events. The DTB 
(Deutscher Turnerbund) and DOSB (Deutscher  
Olympischer Sportbund) have started a project 
in summer 2014 investigating how a larger O-
event (two competitions, Saturday and Sunday 
in mid-June) in the Tharandt Forest/Saxony 
influences the flora at control sites, how routes 
had been chosen and how the organizers have 
kept the recommendations to minimize 
environmental impacts.  This might help in future 
to improve the recommendation list for 
organizers and it might raise awareness of the 
competitors. 
 

Conclusions and recommendations. 

 From this small scale investigation and in 
comparison with other former studies it can be 
concluded that the answers to our introductory 
questions are rather clear but they have to be 
specified according to control sites (Table 3).  

 Of course, there are effects on flora and 
vegetation by O-events, mainly trampling in the 
close vicinity of the control site, depending on 
frequency of runners and on weather- and  site-
conditions. In most cases the set traces 
disappear rather soon, they are easily repaired 
by nature. Thus environmental sensitivity is 
often none to low (Table 3). Only long-lasting 
and irreversible damages can be termed as with 
high environmental sensitivity (Table 3, moist 
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and wet sites). The question how to minimize 
effects even more, is a matter of good practice 
and own experience for establishing the various 
routes and for choosing insensitive control sites. 

 

Contact-Address 
Prof. Siegmar-W. Breckle 
Wasserfuhr 24-26 
Dept. of Ecology 
33619 Bielefeld 
Germany 
sbreckle@gmx.de 
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Table 1: Phytosociological Relevés of occurring plant species at control site #10 (1984-O-event) (side valley of Ölbachtal, furrow from north, S-exposition about 3° slope). Size 2 x 2 m around former control site. Abundance values according to Braun-Blanquet;  
j : juveniles, seedlings; L = indicator value for light; T = indicator value for temperature; K = indicator value for continentality; F = indicator value for moisture; R = indicator value for soil-pH; N = indicator value for nitrogen availability (acc. to Ellenberg et al. 1991).  
Geogr. Coordinates:  51°N 55,208’  08°E 41,291’ – 169 m asl 
 

Date- year Indicator value 84 84 84 85 87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 11 11 12 13 14 

Month L T K   F R N 05 06 06 06 06 06 05 06 06 07 06 06 06 06 06 06 06 06 05 05 06 07 05 06 06 05 06 06 06 06 05 05 

Day  30 01 08 06 18 11 25 01 09 23 10 15 18 06 14 11 03 04 26 30 07 07 26 04 03 22 07 03 02 01 30 22 

Number of species  7 5 5 6 10 7 8 9 8 10 12 12 11 11 11 12 12 13 15 12 11 14 11 13 12 11 10 10 8 8 8 8 

Frangula alnus 6 6 5    8≈2 x r r r r xr x x X1 X1 12 12 2 2 23 34 45 5 5 5 5 5 5 5 5 5 5 5 5 5 5* 5 5 

Sorbus aucuparia (6)x x    x 4 x r . . xr r x x x x r x x x x X1 X1 1 12 2 23 2 2 12 2 x 1 1 12 1 12 12 x 

Prunus serotina (j) (6)x 6   5 x ? r r r r r r . . . r r r . . . r r r r r r r r rx r r r x X 1 1 r 

Betula alba (j) (7)x x   x x x r . . . r . . . . . . . . . . . . r r r . . . . . . . . . . . . 

Betula pubescens (j) (7)x x   8 3 3 . . . . . . . . . r r r r r r r r r r . . . r x x . . . . . . . 

Quercus robur (j) 7 6 x    x x x . . . . . . . . . . r r r r . . . r r x r r . r . . r . . . . . 

Pinus sylvestris (j) 7)x 7   x x x . . . . . . . . . . . . . . . . . . . . . . . . x x x x X# X# X# #+ 

Picea abies (j) (5)3 6 x x x . . . . . . . . . . . . . . . . . . . . . r . . . . . . . . . (r) 

Rubus ideaus 7 x x     x x 6 . . . . . . . . . . . . . . . . . . r . . . . . . . . . . . . (r) 

Rubus fruticosus x x x     x x x . . . . . . . . . . x r r r x x x x1 x1 x x x r r r r . r . . . . 

Amelanchier lamarckii (j) 6 6 2  5 3 3 . . . . . . . . . . . . . . . . . . . . . x x . . . . . . . . . 

Vaccinium myrtillus 5 x 5    x 2 3 . . . . r  r r r x r r r r x x x x x1 x1 x x x1 1 1 1 12 1 1 12 1 1 

Trientalis europaea 5 5 7    x 3 2 1 x x 1 x1 12 2 23 2 1 23 12 3 23 2 2 12 1 1 1 x1 x x r x xr xr r r r r r 

Majanthemum bifolium 3 x 6    5 3 3 1 x x x x1 1 x1 x1 x 1 x1 x 12 12 12 1 x1 x x x x x  x x x x xr xr r x xr 

Avenella flexuosa 6 x 2    x 2 3 4 34 4 45 34 5 5 5 4 5 45 45 5 5 4 34 3 23 2 12 12 12 1 1 x1 xr x r§ xr§ x xr x 

Dryopteris carthusiana x 4 3    6 x 7 . . . . . . . r r r r r r r r r r r r r r r r r r r r r r r r r 

Calamagrostis epigeios 7 5 7    x≈x 6 . . . . r r r r . . . . . . . . . . . . . . . . . . . . . . . . 

Urtica dioeca x x x     6 7 8 . . . . r . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Galium hercynicum 7 5 2    5 2 3 . . . . . . r r r xr xr x x x1 x1 1 1 x1 1 x1 x x x x x x . . . . . . 

Galeopsis pubescens 7 5 4    5 x 6 . . . . . . . . . . . . . . . r x . r . . . . . . . . . . . . . 

Epilobium angustifolium 8 x 5    5 5 8 . . . . . . . . . . . . . . r . . . . . . r . . . . . . . . . . 

Lonicera xylosteum (j) 5 6 4   5 7 6 . . . . . . . . . . . . . . . . . . . . . . . r . . . . . . . . 

Leucobryum glaucum 5 3 4    7 1  - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Polytrichum strictum 8 2 6    6 1  - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Hypnum/Pleurozium  1 1 1 1 12 2 2 12 12 1 1 1 1 2 2 23 23 23 3 3 4 4 4 43 2 2 x 12 1 1* 2 1 

*:  Moss-cover totally displaced – wild pigs??     §:  almost no Avenella present, to shady below Rhamnus?, numerous, but yellow dwarf leaves of Majanthemum  #: Pinus  dead 
 



 
Table 2: Phytosociological Relevés of occurring plant species at control site #20 (1984-O-event) (upper spring area of Ölbach, small furrow from south, N-exposition to almost plain). Size 2 x 2 m around former control site. Abundance values according to  
Braun-Blanquet; abbreviations see table 1.  Geogr. Coordinates:  51°N 55,260’  08°E 41,897’ – 177 m  asl 
 

 
* partly open water, wet soil, small frogs, creek not dry but with flowing water, margins densely covered with algae and Sphagnum  

Date year Indicator value 84 84 84 85 87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 

Month  05 06 06 06 06 06 05 06 06 07 06 06 06 06 06 06 06 06 05 05 06 07 05 06 06 05 06 06 06 06 05 05 

Day  30 01 08 06 18 11 25 01 09 23 10 15 18 06 14 11 03 04 26 30 07 07 26 04 03 22 07 03 02 01 30 22 

 L T K   F R N                                 

Number of species  9 9 9 9 9 8 8 9 8 10 8 10 8 9 10 9 10 13 12 14 14 14 13 15 14 14 15 13 13 11 13 13 

Frangula alnus 6 6 5    8≈2 x . . . . . . . . r r . . . . . . . . . r r r r x x x x r r x x x-1 

Sorbus aucuparia (j) (6)x x    x 4 x r r r r x x x xr x r r r r x x x x1 x1 x1 x1 x1 1 1 12 12 2 2 2 2 3 23 12 

Prunus serotina (j) (6)x 6   5 x ? . . . . . . . . . . r r . . xr x x r x x x 1 1 12 2 23 23 3 34 4 23 34 

Betula alba (j) (7)x x   x x x . . . . . . . . . r . x . . . . . . . r r r . . . . . . . . . . 

Betula pubescens (j) (7)x x   8 3 3 . . . . . . . . . r x x . . . . . . r . . . . . . . . . . . . . 

Quercus robur (j) 7 6 x    x x x . . . . . . . . . . . x x . . . . . . . . . . . . . . . . . . . 

Quercus rubra (j) . . . . .   . . . . . . . . . . r . . . . . r r . . r . . . . . . . . . . . . . . 

Pinus sylvestris (7)x 7   x x x . . . . r . . . . . . . . . . . r r . r r r . . . . . . . . . . 

Picea abies (5)3 6 x x x r r r r r . . . . . . . . . . . . r r xr r r x1 1 12 2 2 2 3 3 4 4 

Populus canescens (j) .  .  .      .  .   . . . . . . . . . . . . . r x x x x x1 1 1 1 1 x x x x1 x1 x 1 1 12 2 

Populus tremula (6) 5 5  5 x x . . . . . . . . . . . . . . . . . . . . . . r r . . r . . . rx r 

Rubus fruticosus x x x     x x x . . . . . . . . . . . . . . . . . . . . . . . r r rx x rx X X X X1 

Amelanchier lamarckii (j) 6 6 2  5 3 3 . . . . . . . . . . . . . . . . . . . . . . . r r r r x1 X1 1 1 1 

Vaccinium vitis-idaea 5 x 5  4~2 1 . . . . . . . . . . . . . . . . . . . . . r x r r r r x Xr . . . 

Vaccinium myrtillus 5 x 5    x 2 3 x x x x xr r r r x x x x x x x x r x x x x x x1 1 1 1 12 12 12 2 3 12 

Trientalis europaea 5 5 7    x 3 2 x xr r r x x x x x x x1 x x x1 x x1 1 x1 1 x1 x1 x xr xr xr xr xr xr X Xr rx r 

Avenella flexuosa 6 x 2    x 2 3 1 1 1 1 2 x1 x x x x1 r x x r x r x x x x x xr r r r r r x r . r r 

Molinia coerulea 7 x 3   7 x 1 . . . . . x 23 3 12 23 3 2 2 2 2 3 34 34 4 34 4 34 4 4 4 4 4 3 3 3 3 23 

Poa nemoralis 5 x 5    5 5 4 2 12 12 12 3 3 2 1 2 1 x x1 r x x r x r x x x x x x x x r . . . . . 

Carex nigra 8 x 3    8≈3 2 x x x x x1 x x x x r . . . . . . . r r r r . . . . . . . . . . . 

Athryium filix-femina 3 x 3    7 x 6 x r r r . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Dryopteris carthusiana x 4 3    6 x 7 r r r r r r r x . . . . . x r r r r r r r r xr x x x x x X X X X 

Leucobryum glaucum 5 3 4    7 1  - . . . . . . . . . r . . . . . . . . . . . . . . . . . . . . . . 

Polytrichum strictum 8 2 6    6 1  - . . . . . xr x x r . . . . . r x x x x x x x x x x x* 2 x . X1 X . 

Hypnum/Pleurozium  . . . . . . . . . . . x x . . . . . . . . . . . . . . . . . . . 

Sphagnum  x1 x x x 1 1 2* 2* 2 2 1 x x 1 2 1 x x x r r r r r . . . .  . . . 



 

Table 3:  List of control sites, environmentally sensitive or insensitive 

The list refers to the control features described by http://orienteering.org/wp-content/uploads/2010/12/IOF-Control-Descriptions-2004.pdf  under column D and E 

 
 

 
 

 

Number Control feature Environmental sensitivity (None – Low – Moderate – or High) 

D 1.1 - 1.16 Land forms None - Low  

(except 1.4 earth-bank: might be undesired erosion;  

1.16 Ant-hill: High, should not be used ) 

D 2.1 - 2.9 Rock and boulders None –Low  

(2.5: boulder fields might be very specific habitats for rare organisms, 
clarification before using emphasized) 

D 3.1 - 3.11 Water and marsh Low – High  

(most of moist or wet features are sensitive, disturbances can be long-
lasting, should be avoided as control sites except man-made features 
– 3.2, 3.3 ponds, pit; 3.5 ditch; 3.11 tanks)  

D 4.1. – 4.10 Vegetation None – High  

(no generalizations can be given; specific characters have to be 
checked, especially 4.4 – 4.6 and 4.8 for wildlife behaviour, and 4.1, 
4.2, 4.4, 4.5 for rare or protected plant species; also old rodden tree 
stumps 4.10, often rich in insect life, should only be carefully checked 
before use as control sites)  

D 5.1 – 5.24 Man-made features None – Low 

(5.8 old stone walls are rich in various organisms, careful use is 
recommended; 5.18 fodder rack should not be used in cold season) 

E 8.1 – 8.11 Appearance None – Moderate  

(8.3 Deep or steep features are more sensitive to erosion; 8.6, see 
above under 2.5; 8,7, 8.8 marshy or sandy sites are vulnerable and 
exhibit more or less irreversible changes, specific check of sites is 
recommended) 



Photo 1:   Control flag 
#10 (31st of May, 
1984), just before the 
event started. 
Pine-tree stem on the 
left, control sign within 
shallow Avenella lawn 
with few Trientalis and 
Majanthemum as 
herbal layer 



Photo 2:   Place of the 
control flag #10 (7th of 
June, 1984), 7 days after 
the event. 
Pine-tree stem on the left, 
control sign place with 
small black stick, shallow 
Avenella lawn with few 
Trientalis and 
Majanthemum as herbal 
layer is rather strongly 
trampled 



Photo 3:   Control #10 (6th of June, 1985), one year later. Pine-tree stem on the left 
and very young Frangula alnus shrub (on the middle right), dense Avenella lawn 
with few Trientalis and Majanthemum as herbal layer. Dead branch has been moved 
by deer? 



Photo 4:   Site #10 (25th of May, 1989), 3 years later. Pine-tree stem on the left and 
some broken pine-branches from former ice-storms in winter (blizzard), young 
Frangula alnus shrub (on the right), open Avenella lawn with many Trientalis and 
Majanthemum as herbal layer 



Photo 5:   Site #10 (15th of June, 1994), 10 years later. Pine-tree stem, Frangula 
alnus shrub (on the right), very dense and high Avenella lawn with almost none 
Trientalis and  Majanthemum as herbal layer  



Photo 6:   Site #10 (14th of June, 1997), 13 years later. Pine-tree stem, dense 
Frangula alnus shrub (on the right), rather dense and high Avenella lawn with 
rather many Trientalis and  Majanthemum as herbal layer  



Photo 7:   Site #10 (7th of June, 2003), 19 years later. Pine-tree stem and dense 
Frangula alnus shrub (on the right) shading strongly the herbal layer  



Photo 8:   Site #10 ( 22nd of  May, 2008), 24 years later. Hidden pine-tree stem 
and dense Frangula alnus shrubs shading strongly the herbal layer, partly covered 
by many pine-needles 



Photo 9:   Site #10 (22nd of May, 2014) 30 years later. Dead Pine-tree with fallen 
bark, covering most of herbal layer and partly dead Frangula alnus shrub (on the 
right) 



Photo 10: Site #20 (6th of 
June, 1985), 1 year later 
the O-event. The track from 
the control directly uphill to 
South is still visible, 
covered with litter 



Photo 11: Site #20 (25th of May, 
1989), 5 years after the O-
event. Not any track visible, 
vegetation rather different, 
many branches broken down 



Photo 12: Site #20 (22nd of May, 2014), 30 years after the O-event. Slope to the 
South, not any track visible, vegetation rather open, dense spruce and pine forest, 
shady herbal layer with Vaccinium myrtillus, few saplings of Rhmanus, pines, spruce 
and Sorbus aucuparia 
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Orienteering and environmental impacts – observations of 
controls before and after an O-event and generalizations 
 
Siegmar-W. Breckle, Hans Breckle, Rolf Breckle, Uta Breckle 
 
Abstract 
 About 20 control sites of the German national ranking event at Bad Lippspringe (map: 
Düstere Köpfe; May 11, 2014) were documented by digital photographs nine days before and 11 
days after the event. Comparison of close-up photographs in four directions of each control 
revealed few changes. At the controls about 20-350 participants had passed, at the last control 
about 560. Severe vegetation changes or losses of plants could not be documented. Losses of 
plant parts in some individuals were seen. Impacts in the close vicinity of controls are not easy to 
document, even less in greater distance and between the controls. Examples are given for 
observed impact or changes depending on control site conditions. The various direct and indirect 
impacts of O-events on environment and conclusions for event-organization are discussed. 
 
Introduction 
 In this paper short-term observations from 
an orienteering-event with 527 participants are 
reported. The competition took place on May 11, 
2014 north of Bad Lippspringe/Germany. The 
forests are often mixed coniferous and 
deciduous forests. But also open beech-forests 
with almost no herbal cover, dense spruce-
forests and small thickets had to be crossed. A 
rather high proportion of the map-area was 
declared prohibited during long-lasting 
negotiations with various authorities, forestry 
officials and other stakeholders (see red stripes, 
Fig. 1 and 2). There had been a strong opinion 
and prejudices against this event, but most of 
them could be discussed and could be 
weakened by strong arguments.  
 
 These challenges arise again and again, 
there are enough data to find compromises 
(Mevius 1987, Niedersächs. Forstamt Uslar 
1999, Sachsen Landessportbund & 
Sachsenforst 2013, Wyder et al. 1982), even 
more because the organization of O-events for 
many years had been in most cases very strict 
according to internal rules concerning 
environmental issues (Mayer 1985, Urban 1994, 
SOLV 2002). 
 
  

Fig. 1 : Extract from O-map “Düstere Köpfe”, 
start and finish area, from M80-course (2014-
Event) 
 
 
 The data from the recent event in 2014 
could result in good arguments in favour of 
organizers. Again the date can be used to 
answer the old main question: Can we observe 
distinct environmental impacts on flora and 
vegetation by the orienteering-runners, and  
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Fig. 2 : Part of O-map “Düstere Köpfe”, start and 
finish area, and adjacent controls from “all 
controls map”, indicating also second starting 
point and mandatory passage for elite-courses 
after map-change (2014-Event) 
 
which traces do we see how long? What are the 
general conclusions? Do we have means to 
minimize impacts on nature and can we give 
good recommendations or a list of acting 
advices and best practices for organizers? 
  
Methods 
 At 20 from the 70 control sites on the map 
“Düstere Köpfe” (geogr. Coordinates: 51,846°N; 
08,863°E) 2 x 2 m squares were used to check 
occuring plant species and specific site-
conditions and characterisics were noted. The 
maps are available on http://dmsprint2014.de/ 
Index.php?mode=maps&lang=en. 

index.php?mode=maps&lang=en. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Additionally photographs were made of the 
control site and surroundings. Digital 
photographs were used directly above, and 
close-ups to the North, East, South and West 
direction on May 2, nine days before and May 
22, 11 days after the event. 
 
Results 
 The short term influence of an O-event on 
control sites was checked at 20 controls before 
and after the competition. The national ranking 
event near Bad Lippspinge with 527 participants 
(May 11, 2014) in a lime-stone beech-forest 
area with small valleys and steep slopes was 
used. The frequency of runners at the controls is 
shown in Table 1. Since some controls are used 
for short courses or children, their frequency is 
low, others are more frequently used and the 
last control had the highest frequency because 
all elite-runners passed twice because of a 
mandatory route along the finish to the map-
change. 
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Table 1: Studied controls at BRL Bad 
Lippspringe and type of control site 
 
 

 
 
 
 

control 
code 
Nr 

Number of 
competitors  

Type of control site Special features 
before 

Special features after 

#32 101 Hunting tower, 
southwest side 

Rather dense herbal 
layer 

Few traces, small Urtica down 

#36 218 Small depression, 6x6 
meters 

Dense litter cover, 
limestone on slopes, 
several old 
branches with moss-
layer  

Photo 3B – Stones and litter 
got mixed, slopes with erosion 
signs, mosses almost untouched 

#37 350 Pit, southwest part Dense litter-cover, 
rocks and slopes 
around pit 

Photo 5B - Stones and litter got 
mixed, slopes with few erosion 
signs, rocks untouched 

#38 35 Pit, eastern part Dense litter-cover, 
few small branches 

Photo 6B – Litter and branches 
mixed with black rendzina soil 
and limestones 

#43 29 Ride, northern end   No changes visible  

#45 320 Depression, 
southeastern part 

Dense litter cover, 
mosses on upper 
part 

Photo 7B - Gliding signs on 
slope, strong mixing of litter, 
limestones, mosses, branches 

#47 217 Small depression, 7x7 
meters 

Steep slope to 
depression, thick 
branches, dense 
litter cover 

Photo 8B – Branches slightly 
moved, path with slippery soil 
on slope developed 

#51 29 Small ruin, northern 
side 

Few litter, many 
small branches, 
Oxalis leaves 

Photo 1B – Few branches 
broken, no pathes, almost 
same number of Oxalis leaves 
present 

#52 56 Knoll, 1m high   No changes visible 

#54 122 Depression, 
northwestern part 

Dense litter cover Photo 11B – Indistinct mixing 
of litter, stones and branches, 
almost no erosion 

#55 87 Small depression, 
7x7meters 

  No distinct impacts visible 

#56 219 Upper part of 
southwestern gully 

  Branches slightly moved, path 
with slippery soil on slope 
developed 

#74 260 Northern part of gully Steep slope with 
branches above a 
swampy gully 

Photo 10B – Distinct erosion, 
trampling pathes, increased 
muddy site with branches   
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#79 56 Northern part of knoll Thin litter layer, 
small branches, no 
herbs 

Photo 9B – No traces from 
runners visible 

#90 160 Northern edge of a pit, 
4x4meters 

Rich in mosses, 
several spruce 
cones, some dead 
branches 

Many spruce cones mixed with 
mosses and with many 
branches, track to the north out 
of pit 

#91 159 Shallow gully Dense litter cover 
and few herbal 
plants 

Photo 4B – Slight trampling 
signs, trampled herbs within 
1m circle of control site 

#93 113 Gully   No distinct impacts visible 

#99 29 Distinctive tree, southern 
side 

Almost bare soil, 
litter, few grasses 

Few runners, no traces 

#101 88 Foot of a 1m high cliff Dense litter cover 
with Arum leaves 

Photo 2B – Limestones, 
branches and litter mixed up, 
about half of the Arum leaves 
close to control site trampled 

#100 563 Northwestern side of 
thicket, on meadow 
ground, mossy and 
grassy herbal layer 

Low grass meadow Photo 12B, 14 – Distinct 
trampling traces, one tree root 
partly exosed 

#100 – 
run-in 

563 Moist and dry meadow, 
used parts mown a few 
days before. Length to 
finish line: 240m 

Dense meadow, 
with grass and 
Juncus hummocks 
and few molehills 

Dense meadow with one 
trampling track (Photo 14 - 
21), hummocks and molehills 
partly trampled 

 
From the recent 2014-Event two observation 
periods are available, about 9 days before and 
11 days after the event (Table 1). Many of these 
controls within the beech, spruce and pine forest 
are almost devoid of ground-vegetation. Thick 
litter-layers of fallen beech-leaves from last year 
prevent a herbal cover. Only few living plant 
individuals of e.g. Arum maculatum, Oxalis 
acetosella or yellowed Anemone nemorosa 
leaves could be detected or moss and lichen 
covers on dead branches. The degree of 
environmental impacts can be judged from the 
percentage of destroyed herbs but also by the 
formation of new runner traces. This is only to 
be seen a few meters close to the controls, e.g. 
if these are depression sites with short steep 
slopes, however, depending on soil, rock or 
character of herbal layer. The track in an open  
 

 
meadow from the last control to the finish line is 
of course clearly visible (see below). 
  
 Direct environmental impacts of runners 
are detected here, such as on vegetation and 
plant parts, moss covers, on roots of trees, on 
litter and soil causing erosion and trails etc. This 
can be shown by comparable pairs of 
photographs of similar views and can reveal 
interesting facts. It has to be mentioned that 
after the event the photographs had been taken 
during sunny weather, so sunshine spots 
change the impression on some of those “after-
photographs”. 
  
 The starting area was established on a 
forest track, which has been rather muddy due 
to the preceding wet weather (Photo 1). It was 
not far from the finish area (see maps, Figs. 1 
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and 2), since the Elite-runners had to change 
map and to start for a second round there. 

 
Photo 1: Starting area on muddy, gravelly forest 
Road (2014-Event) 
 
 Damage of herbs is documented by few 
photographs only, it is almost invisible, but was 
noted when seen. Examples of 12 compared 
sites are given in the following by listing the 
controls. 
 At control 51 (Photo 2A, B), only 29 
runners were there, almost all Oxalis-leaves are 
still there. 
 At control 101 (Photo 3A, B), about half of 
the 33 Arum-leaves were smashed, by the 88 
runners, but new ones started to grow. More 
obvious was the mixing up of stones and litter, 
which is a very common result at most control 
sites. 
 At  control 36 (Photo 4A, B), it is very 
obvious that some of the dead branches had 
been moved, also litter and limestones had been 
mixed by the 218 runners, but the moss cover 
on the branch close to the control site (red pole 
marked before, bottle marked after) is almost 
untouched. 
 At control 91 (Photo 5A, B), in a shallow 
gully some rotten branches had been moved a 

bit, a small herbal patch with grasses and Oxalis 
directly at the control has almost disappeared. 
 At control 37 (Photo 6A, B), most moss-
covers are again untouched, one branch (left 
margin) is turned, litter and limestones are a bit 
more mixed, almost no traces are visible, only at 
the slope between the rocks (upper margin, in 
the middle), despite of 350 runners here. 
 At control 38 (Photo 7A, B), which is a 
rather deep pit, a thick layer of leaf litter had 
accumulated. No herbal layer was present, only 
few moss cushions on dead branches. After the 
event the leaf litter, soil and especially smaller 
limestones from the margin of the depression 
were mixed up around the close vicinity of the 
control site. 

At control 45 (Photo 8A, B), however, with 
320 runners traces are distinct, the black 
Rendzina soil at the edge of the pit is slippery, 
the moss cover has disappeared completely and 
is mixed up with litter and stones. 

At control 47 (Photo 9A - D), again a 
strong mixing of leaf litter, soil and mud, 
limestones and branches had occurred in the 
lowest part of the furrow, herbs are damaged. 
The margins exhibited two distinct tracks with 
erosion signs (9D). The moss-cover on tree 
roots is not touched. 

At control 79 (Photo 10A, B), the 56 
runners left no visible traces on the soft knoll in 
a spruce forest. 

At control 74 (Photos 11A, B), the slope is 
marked by thick stems and branches which had 
slightly changed their places. The control site 
itself is rather muddy at the margin of a small 
spring and swamp (many traces of wild pig). 
Consequently, the muddy part (right corner, 
below) has increased after the event. Below the 
beech tree (left) a distinct part with open soil 
developed during the event by the 260 runners 
rushing down and causing slight erosion.  

The control 54 (Photo 12A, B), is a very 
similar site to control 47 (Photo 9). Accordingly 
very similar traces could be detected. At least 
three small tracks were formed by the 
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competitors getting down the slope. Litter, few 
moss cushions and many stones had been 
mixed up. 

At control 100 (Photo 13), the last control 
on a meadow at the edge of a thicket, the dense 
moss and grass layer is only damaged on very 
small patches despite of 563 runners, who had 
passed here. One shallow tree-root became 
exposed. Trampling traces are visible coming 
from all directions. 

From the last control to the finish line the 
runners had to pass a moist meadow (Photo 14, 
15), even partly swampy, and then had to climb 
up slightly to a drier part (Photo 16, 20) and to 
the finish line (Photo 17) and pass through the 
finish tent to read-out their SI-cards (Photo 18). 
The distance of the run-in was 240m (Fig. 1, 2). 

Close to the finish-line the trampling signs 
(photo 19) are considerable. The sandy soil 
however, was not muddy despite the rains 
before the event. Trampling signs are best to be 
seen on the moist meadow in the first part of the 
run-in and on sandy molehills (Photo 21), but 
eleven days later new intact molehills were 
visible. 

In general many small traces caused by 
the competitors could be detected. Impacts on 
shrubs could not be found. The very common 
large flowering Digitalis purpurea and their first 
year rosettes are very common along forest 
roads and broader paths. There were about 3 to 
4 individuals out of 100, which were knocked 
down or trampled. But it is not proven, if this 
happened during the event by running 
competitors.  

 
Discussion 
 One can distinguish between the direct 
and the indirect impacts on environment. The 
indirect aspects were not issue of this 
investigation (see below). 
 The direct environmental impacts of O-
events have been discussed in a few papers 
within the last decades. There are several 
aspects which have to be paid attention to. The 

influence on flora and fauna of the area where 
the event takes place is important. This can be 
checked at the start and finish area, the control 
sites and the most probable routes between 
controls. With 500 runners in this event, tracks 
from runners could not be detected closer than 
10m to the control sites. Therefore an analysis 
of the routes between the controls could not be 
done and must be taken as negligible. In start 
and finish area, as well as control sites runners 
are concentrated and impacts are easier to 
detect. Quite often they are just a kind of 
acceleration of natural processes, like mixing up 
of material in pits, furrows and depressions. In 
other cases damages of plants of the scarce 
herbal layer could be seen, which are again an 
acceleration of the ongoing wilting process and 
beginning summer rest of herbs in a beech 
forest. Those impacts are reported here, mainly 
by paired photographs. Already in 1984, two 
control sites were checked before and after the 
O-event. In 1984 the German university 
championships took place near Bielefeld in the 
Senne-area (May 31, 1984). This was the 
starting point for a long series of regular 
observations. 30 years of vegetation 
development at the two control sites revealed a 
great natural dynamic and many ongoing 
changes of sites of species, their dominance 
and even canopy-structure. The influence of the 
O-event was only visible a few weeks, the foot 
traces had then disappeared (Breckle et al. 
1989). The long-term observation of an 
oscillating succession of vegetation at those two 
control-sites is reported by Breckle & Breckle 
(2014). The general geographical situation of the 
Senne is documented by Seraphim (1978, 1980, 
1981), the problems to establish a national park 
in this area is discussed by Breckle (1993).  
 Direct impacts on flora by O-events as 
well as effects on fauna, mainly deer reaction 
were studied by Douglas (1990). Similarly to our 
studies the vegetation survey showed that the 
majority of sites had recovered within two 
weeks. The most heavily used and also the most 
sensitive sites still showed signs of change after 
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six months. A hunt at the same time left much 
stronger trampling signs. The overall conclusion 
was that the event with 1200 competitors 
caused low or negligible impact except where 
competitors were concentrated at a few sites 
(see also Anderson 1989). The vegetation at 
these sites recovered within a growing season 
or less, except two, where lichen and mosses 
were trampled and an earth-bank, which was 
partly eroded and bracken (Pteridium aquilinum) 
had a retarded next season’s growth, but 
bracken is very vigorous. 

 For Finland, a national estimate for the 
land use of orienteering has been calculated 
based on the data of 1999 (Laininen 1999). It 
was estimated that there are approximately 
5000 competitions and recreational orienteering 
events organised annually in Finland. These 
events take place in 1000 different venues 
(rough estimate), and the land area required for 
one event is approximately 4-5 km2. Based on 
this information it can be estimated that 
orienteers use annually a land area of 400 000 
hectares, which represents some 1,7% of the 
total forest area in Finland (23 000 000 ha). In 
the research study of Jukola relay 1995 
(Myllyvirta et. al. 1998) it was estimated that the 
maximum area on which the traces of orienteers 
can be observed directly after the competition 
was 0,5% of the competition area. Using this 
result, we can say that traces of orienteers can 
be found annually in Finland in an area of 2000 
hectares. According to Kardell (1974) and 
Myllyvirta et. al. (1998) these traces will vanish 
depending on the forest type during 1-3 growing 
seasons. Kardell (1974) also concluded that the 
damage to saplings and tree roots done by 
orienteers was so minimal that it can only have a 
theoretical significance to the economic interest 
of the landowners. 

 The Swiss Oekogeo-Study (Wyder et al. 
1982, Meyer et al. 1991, Breckle 1992, SOLV 
2002) is certainly one of the most extensive 
studies on environmental impacts of 
orienteering. Various O-areas and landscapes 
were checked according to natural qualities in 

order to find detailed information on ecologically 
sensitive objects or areas. It revealed that O-
events had predominantly been organized in 
hilly landscapes with deciduous and mixed 
forests and during the summer halfyear. To 
measure the effect on flora and vegetation 2m 
circles were marked around the controls. This is 
similar to our studies in Germany (Mevius 1987, 
Breckle et al. 1989), on a small scale, and in 
Britain (Douglas 1990). The Swiss study had 
checked during 10 O-events 123 controls, where 
between 299 and 1793 persons had passed. 
Most controls had no or only negligible damages 
of plants, a few very sensitive sites were those 
with ravines, wet and deep soil and many 
runners or small springs, also with wet and deep 
soil and deep moss covers and many runners 
and peat moss sites with steep margins. In most 
cases, even at the sensitive sites, the 
regeneration was fast; after one momth more 
than 2/3 of the investigated controls had 
regenerated to 80-100%, except high moss 
layers, but not in Sphagnum, which is less 
sensitive. The Swiss study also observed soil 
erosion along steep slopes, where new paths 
are formed by runners. Also the Swiss study had 
investigated the most densely used controls, the 
damage to flora, vegetation and soil were 
unimportant; sensitive biotopes were: springs, 
small forest openings, thicket margins and 
thicket corners. Enhanced damage was visible 
by high number of runners, steepness of slopes, 
wetted deep soil, high moss density and high 
precipitation. This is in total accordance with our 
observations. If the impact at controls should be 
at minimum, then a higher number of controls at 
non-sensitive sites may be a solution. Most 
studies have shown that environmental impacts 
are negligible or at least low and reversible. 
After few months it is impossible to detect that 
an O-event had taken place. Our study will have 
also no detailed future long-time observations. 
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General considerations 

 The discussed direct impacts are normally 
easily to keep at a very low level. The other 
aspects of environmental impacts are indirect. 
They will be discussed here only shortly with 
some general remarks. This is e.g. how the 
participants come to the event, by bus or by own 
car, by long distance driving, how much rubbish 
and waste is left etc. As in other environmental 
issues a decision-matrix could be used to 
concentrate on the main issues of concern 
(Breckle et al. 1989). Then the various 
categories of human interferences (mapping, 
car-rides, parking, control setting, starting area, 
running on path, running cross-country, final 
course, competition center, kiosks, rubbish and 
waste etc.) during the whole o-event are cross-
checked with all possible environmental, 
economical and social categories (weather, 
noise, soil, geomorphology, water, ecosystem-
compartments as flora, fauna, soil-organisms, 
economy as wood-production, hunting, fruit-, 
blueberry- and mushroom-collecting etc.).   

The general implications of the multifunctional 
use of forests for recreation, for wood production 
and for conserving nature is more or less 
discussed intensively in many papers, e.g. by 
Urban (1994), Sperber (1995), Volk (1995), 
Kahrkling (2006), Marzano et al. (2014).  

We will refer to a few other studies concerning 
wildlife and other impacts, though we were not 
able to check this during our study. 

Parker (2009a, b) has checked the 
trampling impact of large grazing mammals in 
comparison with orienteering and other off-track 
recreational activities by a physical model. He 
concludes that one cow, present in the terrain 
for one year, is equivalent to about 15,000 adult 
orienteers in one O-event in terms of vegetation 
damage. 

Impacts on wildlife by O-events were 
checked by Jepperson 1984, 1987. No such 
studies are known from Germany. Sweden has 
substantial populations of Roe deer Capreolus 
capreolus and elk Alces alces. There are 

approximately one million deer in Sweden. The 
additional elk population of 250,000 is the 
highest in any country and 100,000 of these are 
shot during hunting each year (Smorgasbord 
2002). Clearly, elk and deer hunting is a major 
activity whose participants take an interest in 
any other activity which has the potential for 
disturbing these animals. A comprehensive 
study of the effect of orienteering competitions 
on populations of elk and deer was carried out 
near the Grimsö Game Research Centre in 
Sweden (Cederlund et al. 1981). The study was 
a co-operative venture between the Swedish 
Orienteering Federation, the Hunters Central 
Association, the Government Conservation 
Office and the Government Real Estate Office. 
The behaviour of elk and deer was studied in 
three O-competitions: in June 1979 with 1800 
participants, in October 1979 with 600 
participants and in April 1980 with 2000 
participants. 

 The studies found a significant difference 
in behaviour between elk and deer. In one test 
elk took flight at a ‘flushing distance’ (using the 
terminology of bird disturbance) of about 200m 
from a confronting, walking small group and 
moved a ‘flight distance’, on average around 
1300m, before stopping. In another test, 20-30 
runners approached from a single direction, 
flushing the elk at a distance of 200-300m and 
causing them to take ‘flight’ for a distance of 
1500m. Deer had a similar ‘flushing distance’ of 
around 200m but with a much shorter ‘flight’ 
length before stopping, an average of 600m. 
The consequence of this is that, provided that 
unidirectional course setting is in use, the elk 
tend to move out of the competition area. Deer, 
on the other hand, tend to remain in the 
competition area and seek shelter in small 
thickets or larger areas set aside as refuges. 
The observations showed that the elk and deer 
populations returned to normal within their usual 
territories within 24 hours. Some elk and deer 
showed signs of stress. There was no mortality 
or injury reported. In all three competitions 
environmental good practice was employed in 
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leaving areas free of the courses to act as deer 
refuges and in planning the courses so that they 
progressed in the same general direction to 
avoid repeated encounters between deer and 
orienteers appearing from very different 
directions. 

This study is the basis for the important 
rule to plan courses uni-directional and to keep 
resting zones free, as also it was done in the 
German national ranking event in 2014, i.e. 1 km 
distance to a major road, to prevent deer from 
crossing. 

Laininen (2012) studied a broad survey on 
the main environmental issues and concerns of 
orienteering in various countries. It came out 
that the priorities are rather different in some 
countries compared to others. The main 
categories with differing priorities are: 

 
Trampling of vegetation 
Disturbance of mammals 
Disturbance of birds 
Nature conservation 
Hunting  
Use of materials  
Use of energy  
Noise  
Waste management 
Wastewater treatment 
Disturbance of local inhabitants 
Traffic and its CO2-emissions 
Use of private/public owned land 
Use of motor vehicles in the terrain 
Arrangement of catering services (hygienic 
requirements) 
Safety (fire safety, firstaid, access to emergency 
vehicles, etc.) 

These categories are also very useful for 
a decision-matrix for comparison and scoring of 
various nature sports and their environmental 
impacts. There is a great variation from country 
to country in a) the importance of different 
environmental aspects, b) requirements of 
legislation, c) required permissions for 
orienteering. Most of the conflicts with 

stakeholder groups have occurred with 
landowners on land access and with 
environmental authorities on the use of 
conservation areas. But it seems that the 
number of conflicts is on the manageable level 
(Laininen 2012), as it was with the 2014 event 
reported here. 

 A comparative survey on 12 off-track 
activities is reported by Parker (2005b) in terms 
of environmental impact in Dartmoor National 
Park/England. It is concluded that expectations 
of scientific objectivity, even-handedness and 
freedom from emotive bias on the part of the 
Dartmoor National Park Authority, with respect 
to its management of orienteering, have not 
been met. 

Marzano et al. 2014 point to the fact that 
forests in the future have to deliver broad 
ecological, social and economic benefits, which 
requires a good balance between public access 
for recreation and the requirements to conserve 
biodiversity. There is no example of an O-event 
with a threat to biodiversity. However, we do not 
have any studies from tropical areas yet. 

 Indicator-values for environmental 
important processes as material flows and CO2 

emissions have been calculated, e.g., in the 
World Championships in Athletics (Helsinki, 
Finland, 2005) and Nordic Ski World 
Championships (Lahti, Finland, 2001). Research 
studies have shown that the most important 
source of CO2 emissions and material flows is 
the passenger traffic in connection to major 
sports events (Laininen 2007). Particular 
reference is made in this paper to orienteering. 
This differs from many other sports disciplines 
because it does not require permanent, 
constructed venues. Also the extension of 
passenger traffic caused by orienteering events 
is much lower compared to many, but not all, 
other disciplines. 

An interesting approach to find out 
competitors attitude is the use of a questionaire. 
This has been rarely done hitherto in O-events, 
in the Senne area (sandy landscape between 
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Bielefeld and Paderborn) it is also not yet done 
in any event, though feed-back from participants 
would be very useful. 

In the future it might be interesting to do 
studies on invertebrates, soil fauna, soil 
structure and compaction, but also on 
mushrooms. It might be difficult to find any 
effects by O-events. But large competitions as 
Jukola in Finland or O-Ringen (Fem-Dagars) in 
Sweden might be appropriate since then not 
only one-dimensional channeled courses but a 
broader impact of many runners is effective.  

There are often strong opinions and prejudices 
against orienteering, mainly by authorities and 
officials who have normally not the slightest idea 
what orienteering is and how a competition is 
organized, at least in Germany. This was also 
the case with the O-event in May 2014. But 
intensive negotiations with all stakeholders and 
officials and relevant authorities could clarify the 
planning and organization process of such an O-
event. In general one can conclude that it is of 
primary importance to have sufficient 
communications early enough on all levels and 
with all responsible officials and to inform and 
update the organizing team during the whole 
preparatory processes. Then it is in most cases 
possible to find a good compromise and suitable 
solutions or even to include officials for 
ceremonies. By negotiations all the necessary 
informations should be transparent, then most of 
the problems can be discussed and prejudices 
can be weakened by the strong arguments 
indicated above and by data from other studies. 
This should be convincing enough that O-events 
are not only environmentally sustainable but are 
also a big chance for educating young people 
and are even advantageous for economic 
incomes of participating communities. 

 

Conclusions and recommendations 

 In general it can be concluded from 
available investigations of environmental impact 
by O-events that direct damages are small, 
reversible or negligible. However, the specific 

characteristics of an area used for orienteering 
has to be taken into account. Small trainings 
with less than 50 runners are negligible, as 
control sites with low frequency have shown 
here, too. 

Since decades the organizers of 
oriernteering events in Germany have 
established internal rules like a) information of 
all administrative and official stakeholders of a 
potential O-area before, during and after 
mapping, before and during planning of an O-
event and obeying all reglementation from 
negotiations for the competition; b) avoiding of 
thickets, plantations, forest margins, ant hills and 
wet areas for controls (meeting the forestryb 
state laws); c) definition of resting zones for 
wildlife; d) avoiding routes which might cause 
game and deer to cross roads; e) avoiding the 
breeding times of birds and wildlife and 
accordingly careful planning of courses; f) 
avoiding erosion damages; g) avoiding rubbish 
and waste in forests (we say: “our O-event 
should leave less waste than was before at the 
orienteering site”); h) avoiding root damages by 
prohibiting spike shoes; i) organization of age-
adapted O-courses for all age-classes to attract 
young children up to seniors (M/W10-M/W80; in 
Scandinavia even to M/W90). 

Of course, the fluctuation of runners and 
organizers needs to remind them again and 
again. It needs to critically revise those rules 
from time to time in order of improvements and 
also their acceptability. The latter needs an 
overall communication with all stakeholders and 
with official administration and authorities. In 
Sweden orienteering is recognized as an 
environmentally friendly sport (Laininen, 2012). 
The Swedish public give very high marks for 
environmental issues related to orienteering. 
This can be achieved in other countries, too.  

Orienteers are convinced: Environment is 
one of the fundamental values of orienteering. 
Laininen (2012): “Orienteering provides its 
enthusiasts a unique possibility for building a 
personal relationship with nature. “Being at one 
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with nature” is one of the biggest strengths in 
marketing it to sponsors and newcomers. Even 
though scientific research has shown that 
orienteering has only a very small impact on 
nature, the environmentally sound character is 
not self-evident. Orienteers have to take 
concrete actions demonstrating the 
responsibility for the well-being of nature and the 
environment”. They promote environmental 
good practice. It is common sense that impact 
on vegetation, mammals or birds, CO2-
emissions of traffic, material or energy 
consumption, wastewater discharge, waste 
production has to be kept at minimum. It is 
trusted that this will be of assistance with 
persuading the relevant authorities that 
orienteering is first and foremost ecologically 
sensitive and it is a great way to experience 
nature without causing undue stresses on the 
environment. 
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Photo 2 A+B: control #51.  
A: above, with preliminary 
marking (small red peg) 
looking from above, before 
the event, with many 
Oxalis acetosella leaves;  
B: below, same view after 
the event (water bottle in 
the place of preliminary 
peg), almost same number 
of leaves left (Photos from 
SWBreckle, unless 
otherwise marked) 



Photo 3 A+B: control #101. A: left, with preliminary marking, small red peg, survey 
from above before the event; B: right, same survey fom above after the event (with 
sunshine), more than half of the leaves of Arum maculatum are trampled, many 
stones and debris uncovered on left  



Photo 4 A+B: control #36. A: left with preliminary marking, small red wooden 
peg, oblique look to the west before the event; B: right same view after the 
event. Some displacements of wood trunks are visible, but almost no damages 
on moss-cover  



Photo 5 A+B: control #91. A: left, with red wooden peg, view to the north before event; B: 
right, view to the north after the event, with some branches moved, some trampling 
signs and some damage on herbal vegetation (at sunshine weather) 



Photo 6 A+B: control #37. A: 
above preliminry markings with 
red wooden peg, view to South 
before the competition; B: 
below, same after the 
competition, with  mixing signs 
of litter (mulch), limestones and 
mosses 



Photo 7 A+B: control #38. A: left, with red wooden peg, view from above before 
the competition; B: right, same after the competition, with some indications of 
mixing of the thick litter cover with wet black soil, small branches, and limestone 
debris from the margin of the hollow  



Photo 8 A+B: control #45. A: above 
with red wooden peg, view to the 
East before the competition; B: 
below, same after the competition, 
with distinct gliding signs on slopes 
and strong mixing of litter, 
limestone debris and mosses, as 
well as displacement of dead 
branches 



Photo 9 A+B: control #47. A: left, 
view to the north to the steep 
slope of hollow before event; B: 
right, same view after the event, 
with sun-flecks (sun spots), with 
some branches moved, erosion 
on slope by tracks, slippery soil 
is visible, stones moved in, some 
herbs (Oxalis) damaged 



Photo 9 C+D: control #47. Detail of slope. C: left, view to the north to the steep 
slope of hollow before event, control site on lower left off the photograph; D: right, 
same view after the event, with sun-flecks, with some branches moved, erosion 
on slope, slippery soil is visible 



Photo 10 A+B: control #79. A: 
above with red wooden peg on 
small hill-top, view to the 
South, slope upwards before 
the competition; B: below, 
same after the competition, 
with almost no traces from 
runners, only few dead 
branches slightly moved 



Photo 11 A+B: control #74 A: left, preliminary marking with red wooden peg, view 
to the north to the steep slope of hollow before the competition; B: right, same 
view after the event, with sun-spots, with many branches moved, erosion on left 
slope with slippery soil is visible, marshy ground on lower right is only slightly 
enlarged 



Photo 12 A+B: control #54 A: left, with with preliminary marking with red peg, view 
to the north to the slope of furrow before the competition; B: right, same view after 
the event, with sun-spots, with few branches moved, slight erosion on upper right 
slope visible, close to control mixing of litter, stones, branches and moss almost 
not detectable, as well as trampling pathes from both sides  



Photo 13 A+B: final control #100. A: left, with preliminary marking with red peg, view 
from above to the North, before the competition; B: right, same after the 
competition, with distinct trampling signs from the c. 560 runners, part of one tree 
root from adjacent spruce tree is partly exposed  



Photo 14: 240m run-in from last control (#100, visible at forest corner far 
behind on the right) to finish line through dense wet and dry meadow, partly 
with Juncus (foreground) (ph: UBreckle) 



Photo 15: first part of new runners trail in wet meadow from last control to finish 
line (run-in) after the event 



Photo 16: last part of new 
runners trail in dry meadow 
from last control to finish line 
(run-in) and finish site after the 
event 



Photo 17: Punshing on finish-line during competition, almost no track is visible (ph: UBreckle) 



Photo 18: Track from finish 
line to finish tent with the 
computer devices for data 
processing and results (ph: 
UBreckle)  



Photo 19: Finish area, site of finish tent with strong trampling signs and some open 
soil, eleven days after the event.  



Photo 20: Traces of track to finish line directly after the event, when poles, 
streamers, plastic tapes and other items were collected to clean the area (ph: 
UBreckle) 



Photo 21: Close-up of a molehill after competition, directly at finish line with many 
shoe prints  
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Injuries in World Masters Orienteering Championship 2008 - 
Portugal 
 
Angela Gairifo Pedro 
 
Abstract 
          Objective: Identify the incidence, type and localization of acute injuries of participating 
athletes in the World Masters Orienteering Championships 2008 and identify the kind of medical 
support provided by the organization in this kind of events. Methods: Records of age, sex, 
diagnosis and treatment carried out on all the participating athletes that resorted to the aid 
station. Results: 177 athletes resorted to the aid station for acute injury. The global incidence was 
1,05%, the incidence in the sprint stages  0,68%, and the incidence in long distance stages 1,26%. 
The most observed injuries were grazes, corresponding to 41,8% of the total injuries observed, 
the leg being the most affected area. The most frequent injuries to the loco motor system were 
bruises (30,8%), predominantly on the knee. Ankle sprains was 7,6% of the total of all injuries. 
Conclusion: Orienteering is a sport that due to its characteristics is predisposed to injury, should 
therefore be taken into account during training, planning and organization of the events. All 
organizations should provide basic medical care that will be able to treat 2-3% of all athletes, 
taking into account evacuation plans to more diverse care centres in the vicinity. A higher number 
of injuries is to be expected in areas that are more accident prone, with dense vegetation and/or in 
adverse weather conditions. 
   
 
Introduction 
 Orienteering is an endurance sport in which 
the athlete runs with a map and a compass 
choosing his/her own way to find control points 
(markers) marked with precision on the map. It’s 
a sport of over 100 years and originated in 
Scandinavia, being practiced in our country 
since 1985. The distance of the routes varies 
according to the type of stage (sprint, medium 
distance, long distance and ultra-long), sex and 
age of the athlete, ranging between 1 and 30km 
and permitting the participation of athletes of all 
ages. To practice orienteering, physical capacity 
and intelligence is required as to rapidly 
complete the route taking into consideration the 
diversity/obstacles of the terrain. The stages 
usually take place in forests with various kinds of 
vegetation and relief, being represented on the 
map by a specific symbol showing the various 
variants of the terrain (water courses, stones, 
escarpments, walls, dense areas, cultivation 
areas, etc.). The type of terrain, the level of 
physical condition and age of the athletes are 
facilitating factors for injury in this sport. There 
are few studies available, either about injuries or 

about first aid provided to athletes in orientation 
events. The studies carried out were: Folan1 in 
1981 (Irish National Orienteering 
Championships), McLean2 in 1989 and 1990 
(Scottish six day event and Jan Memorial event), 
Hintermann3 in 1991 (Swiss six day event) and 
Linko4 et al in 1995 (Finnish Jukola and Venla 
relay competitions). In these events the 
incidence of injury varied between 1,4 and 5,3%. 
The majority of the injuries described consisted 
of small cuts and grazes, revealing that the 
sprain of the tibiotarsal articulation was a very 
frequent injury (15-24% of the acute injuries) 1-4. 
There were no differences found in the injuries 
to men and women. The 2008 World Masters 
Orienteering Championship (WMOC) took place 
in Marinha Grande, Portugal, between the 28th 

June and 5th July 2008 (2 sprint stages and 3 
long distance). Since there is no existing study 
carried out in Portugal, and since there are still 
no existing registrations in sprint competitions, I 
have decided to carry out this work with the 
objective of identifying the incidence, type and 
localization of acute injuries in participating 
athletes and identify the kind of medical support 



scientific journal of 

orienteering 
  

Scientific Journal of Orienteering, volume 19, issue II, 2014. www.orienteering.org 

 
59 

provided by the organization in this type of 
events. 
 
 
Methods 
 In 2008 the 17th World Masters Orienteering 
Championship took place in Marinha Grande, 
Portugal. The competition consisted of 2 sprint 
stages (one qualifying and the final) and 3 long 
distance stages (2 qualifying and the final). The 
number of participants/ ages is described in 
chart 1. The youngest athlete was 35 and the 
oldest was 94 years old. Of the total number of 
participants, 42 were Portuguese. 
 The distance of the routes varied in the 
men’s sections between 825m (Sprint final M90) 
and 11,8Km (Long distance final M35), and in 
the women’s sections between 825m (Sprint 
final W90) and 7,7Km (Long distance final W35), 
the stages being adapted according to age 
bracket. 
 During the week of the event, the 
temperature varied between 25 and 32°C. The 
sprint stages took place in urban areas. The 
long distance stages took place in technically 
demanding dune terrain, but of easy running and 
good visibility. The majority of the paths had a 
symmetric configuration and the altitude of the 
competition area varied between 10 and 85 
meters. 
 
 The first aid station was situated in the 
competition arena near the finishing line.  The 
team consisted of a doctor and two paramedics. 

In this area it was possible to clean, disinfect 
and apply plasters to wounds/grazes, apply ice 
and bandages. There were also two ambulances 
in all the stages with two paramedics, one next 
to the first aid station and another at the starting 
line. In the long distance stages there was a 
third ambulance in the competition area.The 
age, sex, diagnosis and treatment carried out on 
all the patients that resorted to the aid station 
were recorded. The name of the athlete was 
then confirmed on the list of the results. The  
test and cross tabulation were used in the 
statistics analysis. 
 
 
Results  
 There were 177 occurrences recorded at 
the aid station of which 159 were athletes and 
18 belonged to the organization or were 
spectators. The total injury incidence in the 5 
events was of 1,05/100 athletes (1,05%). The 
incidence per stage is shown in chart 2. 
 

 In the long distance competitions the injury 
incidence was higher than in the sprint 
competitions. The injury incidence was higher in 
women, comparatively to men (but with no 
statistical significance). The type of injury 
presented by the athletes that resorted to the aid 
station is described in chart 3, and the localization 
of the injury is shown in chart 4 (some athletes 
had more than one injury in more than one 
location).  
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Chart 1: No. of participants by sex and level in 
each stage of the event 

 

Chart 2: Injury incidence by sex in the various 
stages 

 

 
 

 M* W* P 
Sprint Qualifying 8(0,77%) 8 (0,47%) 0,32 
Sprint Final 10 (0,97%) 11 (0,66%) 0,37 
Sprint Total 18 (0,86%) 19 (0,56%) 0,18 
Long Distance Qualifying 
1 

18 (1,5%) 18 (0,88%) 0,12 

Long Distance Qualifying 
2 

13 (1,11%) 23 (1,11%) 0,85 

Long Distance Final 17 (1,14%) 33 (1,66%) 0,60 
Long Distance Total 48 (1,32%) 74 (1,22%) 0,69 
 
Chart 3: Types of injuries observed on the 
athletes 
 

 
 
 

Skin injuries Injuries of the locomotor system Others 
Wounds               16 Sprains                                   13 Eye injuries    2 
Grazes                72 Muscle injuries                       10 Indisposition   6 
Blisters                14 Tendon injuries                      13 Others            8 
Bites                      2 Bruises                                   16  

 Q SPRINT Final SPRINT Q1 LONG Q2 LONG Final LONG 
Age Women Men Women Men Women Men Women Men Women Men 

35-39 43 76 44 74  48 91 48 92 46 90 

40-44 72 122 71 120 83 145 82 142 79 137 

45-49 107 160 106 158 130 196 130 194 130 190 

50-54 169 207 169 201 197 247 197 242 196 241 

55-59 180 240 179 236 207 294 206 291 206 287 

60-64 207 314 203 312 243 367 241 364 235 363 

65-69 141 292 139 287 168 334 167 333 166 327 

70-74 81 158 80 158 94 206 93 206 90 201 

75-79 29 91 29 89 35 108 34 104 33 103 

≥80 13 42 13 42 17 50 17 49 17 50 

Total 1042 1702 1033 1677 1222 2038 1215 2017 1198 1989 

Day Total 2744 2710 3260 3232 3187 
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Chart 4: Localization of the injury in definite 
number 
 
Localization of injury No. 
Head 10 
Arm 11 
Forearm 2 
Hand 16 
Thigh 10 
Knee 21 
Leg 38 
Ankle 14 
Foot 28 
Other 7 
Total 157 
 
 

 The most observed injuries were grazes, 
corresponding to 41,8% of the total of injuries 
observed, being 31,90% in the leg and 15,3% in 
the hand. The wounds and blisters corresponded 
to 28,8% of skin injuries in athletes of which 
63,3% were localized on the foot. The most 
frequent injuries to the locomotor system were 
bruises (30,8%) of which 62,5% were localized on 
the knee. All the sprains were of the tibiotarsal 
articulation and corresponded to 25% of the 
injuries of the locomotor system, only 7,6% of the 
total of all the injuries. There were 7 evacuations 
(1 rupture of the Achilles tendon, 1 praecordial 
pain, 1 orbital injury, 1 insect bite, 1 with a strange 
object on the leg, 2 deep wounds). The evacuated 
athletes took no further part in the event. 

 
 
 
Discussion  

 The total injury incidence was of 1,05%, 
inferior to what was observed in previous studies 
(1,4-5,3%). This may be explained by various 
factors: geographic conditions of the location 
(sandy terrain, unaggressive dispersed vegetation 
and favourable weather conditions), the maturity 
of the athletes (preventive behaviour, less risk in 

the route choices), technological evolution of the 
equipment, and a large presence of foreign 
athletes (with no knowledge of local medical care, 
brought first aid material). These same factors 
may be responsible for the difference in proportion 
in each type of injury observed in our study 
(similar types of injury), particularly a smaller 
percentage of ankle sprains. The injury incidence 
in the sprint stages was inferior (0,68%) in relation 
to the long distance (1,26%). This might be 
explained by: longer distance in the long distance 
competition; difference in characteristics of the 
terrain (fewer obstacles and less unevenness), 
and greater level of fatigue reached on the last 
days of the competition. On the cross: Not all the 
injuries were registered as the individuals may not 
value the injury or prefer to treat the injury 
themselves or wait to see his/her family doctor.  
                                             

Conclusion 
 Orienteering is a sport that due to its 
characteristics is predisposed to injury. Therefore 
the prevention of injury should be taken into 
account during training, planning and organization 
of the events. All organizations should provide 
basic medical care that will be able to treat 2-3% 
of all athletes, taking into account evacuation 
plans to more diverse care centres in the vicinity. 
In areas that are more accident prone, with dense 
vegetation and in adverse weather conditions, a 
higher number of injuries is to be expected and 
should be taken into account by the organization. 
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