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Preface

An Introduction to Earth Science
Conservation in Europe

The European Working Group of Earth Science Conservation
was established in 1988 at a meeting in the Netherlands. Its aim
is to obtain mutual support in the conservation of threatened
sites as well as promote earth science conservation in general. At

~ the 2nd Meeting in Austria in 1989, several papers were pre-

sented (Andersen et al. 1990. Jb Geol. B-A. 133: 653-669) fo-
cusing on several general topics within earth science conserva-
tion as well as case studies. In a more popular form the group
contributed to a special issue of Naturopa {Council of Europe

1990. Naturopa 65-1990) on the issues of soil conservation and

earth science conservation.

The third meeting of the working group was held in Lom, Norway,
in 1990. The field excursions consentrated on the conservation
. plan for fossil sites in the Oslo region as well as recent glacial pro-
cesses and landforms and quaternary glacial landforms of different
scales. The main theme was how to deal with geological systems
when planning for nature conservation. In the business meetings
the group continued the work of building a formal organization
(the Lom Convention). From the articles §2 is quoted: «The pur-
pose of the Group is to improve the status of Earth-science conser-
vation and the protection of Earth-science sites and landscapes in
Europe by: -the preparation of a coordinated international policy
for Earth-science conservation; the holding of meetings to promote

the exchange of ideas; providing information and advice on all mat-

ters relating to Earth-science conservation; the promotion of Earth-
science conservation education for the purpose of improving the
awareness of the peoples of Europe; the advancement of the docu-
mentation of Earth-science sites to produce a unified information
system in Europe; running research projects in furtherance of all the
above; the production of a regular Newsletter and other published
material as a means of communication between the nations of Eur-
ope; the production of a European Code for Earth-science field-

work; and the promotion ofa European Convention on the Con-

servation of Earth-science sites.» This process was contrnued at the

4th Meeting in Digne, France, lastyear and will be the main issue of,

thisyear’s meetlng in the UK.

n Dlgne the first mtematrona!' symposium on the protection of
our geological heritage was held. Abstracts from the symposium
were published in Terra Abstracts (Supplement to Terra Nova 3,
1991), the proceedrngs will be published later.

This issue of NINA Utredning contains the proceedings of the

© Norwegian institute for nature research (NINA} 2010 http://www.nina.no
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Lom meeting. Naturally these papers concentrate on the process ‘
of protection of earth science sites, by the different authors also
F?,,,",Ed geo-sites, geological sites or geotopes.

presents the new nature conservation plan and its’ |mp||catrons
for earth science conservation. In the next paper Michael F. Stan-
ley examines details in the British system of geologrcal site docu-
mentation and its importance for our concer

by P. Jacobs and J.F. Geys introduces the legal framework of
earth science conservation in Be!grum and also presents a system
for site classification, useful when a cor

tablished. Ulrike Pistotnik underlines in the fourth paper the im-
portance of educatlon and nature expenence for conservatron

old river systems

The last two papers from the meeting }
lished in the Norwegian Journal of Geography and

here in facsimile. In the first Stein-Erik Lauritzen gives a compre-
hensive drscussron on the conservatron needs for Norwegran

ties.

this issue of NINA Utrednlng hopefu!ly will contribute to fulfill its
aim in exchanging information and will push the field of earth'
science conservation a step forward. f

The European Working Group of Earth Scrence Conservation is
grateful to the Norwegian Institute for Nature Research (NINA)
for hosting the Lom meeting and to the Norwegian Council of
Nature Conservation, Norsk Hydro and Mobil Exploratton Nor-
way Inc. for financial support. We are also grateful to the Nor-

~ wegian Journal of Geography for permission to print the two ar-

trc!es formerly publrshed in the journal.

Lars Erikstad

Oslo, June 1992

Please contact NINA NO-7485 ’IRONDHEIM NORWAY for reproduction of tables, figures and other 1llustrat10ns in this teport,
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7 Recent Changes in the Landscapes 5f Marine Clays, ¢
fold.

Southeast Norway
Erikstad |

, 4
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1 Nature Policy Plan,
New Developments
in the Netherlands

Gerard P. Gonggrijp

1.1 Introduction

In June 1990, the Dutch government published a nature policy

the Contact Committee for Nature and Landscape Protection,
an umbrella organization of the private nature conservation soci-
eties, attained a further extension of the tasks of the «Weevers
Committee». From then on this committee should be consulted
on nature conservation by all Ministries.

Growing mfluence

The Nature Conservation Decree of 1940 ordered that all land
development projects should need a, ministerial approval con-
trolled by the «Weevers Committee» and that natural beauty
was not be damaged (Figure 1). The Ministry of Education, Arts
and Sciences became unofficially responsible for the nature con-

Governmental involvement in nature conservation started with
the institution of the State Forest Service in 1899 (Zonderwijk &

van Bohemen 1970). The main task of this new department was

the promotion of forestry and afforestation of waste land
owned by the state. The director of the State Forest Service influ-
enced by his activities in the private nature conservation society
{sirice 1905) commissioned several areas owned by the state as
nature reserves because of their scientific interest.

ln 1929, the duty of the State Forest Service was officially ex-
~panded with the responsibility for nature conservation in gener-
endorsed by law, like the Forestry Act (1922, 1961) and the

Abstract

Gonggrijp, G. P. 1992. Nature Pohcy Plan, New Develop-
| mentsin the Netherlands. - NINA Utredn/ng4 1. 516

The paper reviews the official Dutch nature conservation poli-
¢y from the beginning of the century until the present. After
a modest start the government has developed a more active
role within nature conservation. This development has been.
part/culariy strong dunng the last two decades. The growing |
pressure on nature was the mcent/ve for a socially integrated

: e Policy Plan (1990). For
ervation was not part of
initiatives on the preser-
dological sites were pri-
n, however, the founda-
ce conservation strategy '

© Norweglan institute for nature research (NINA) 2010 hitp:/’www nina.no
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Figurez
,Somet;mes even in pro-

- — 6
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creation and Social Welfare. Nature conser-
and more integrated into society and this
res\ i ication of the Nature Conservatron Act in

itical progress, the practica
ulation growth and the tec

problems. in-
hnical progres'

of the functional area, a
of external influences.

Integrated surveys
The serious situation activated private and governmental institu-
trons to intensify their inventories focused on nat nserva-
carry out more or Iess,lntegrated~envrronmental’

geomorpho!ogy (for the first trme) !andscape botany, ormtholo-
9y, hydrobiol ,,,logy,were lnventoned evaluated a 'd;:f

A second detailed governmen’tai study (TenrHoute de Lange;
1977), was executed |n the Veluwe area whrch isa glacrally de»,

7

sure which is one of the main threats in this area. These basic
data should be used in physical planning.

Integrated policy »

This development stressed the need for integration of nature
and landscape conservation into the pohcy plans of other minis-
tries. The first modest move for such a policy was taken in 1975
en the ministry in charge presented the so-called «Three
Notes» on National Parks, Naﬁonai Landscapes and the
hip between agriculture, nature, and landscape conser-
hese notes were signiei the Ministers of Agriculture
ri i ation and Social Welfare,

'\)'vell as therr mah:festatron wrlyl be 'marntarned restored or
developed (Flgure 3)

~.y,,';~veloped consrdenng their m ciuges
not only striving for tangrble results but also promotmg the
social and pohtrcai framework that bnngs these aims wrthln

Huma nﬂuenceo nature and, ountryside is not an rsolated as-
pect. Socioeconomic, political, govemmenta! and demographrcs ,
factors should therefore ’be taken mto account in the pohcy The

«The realization of maintenance of 'nature and countryside val-

© Norwegian institute for nature research (NINA) 2010 http://www.niﬂa.no
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1.3 Nature Policy Plan

, 8
© Norwegian institute for nature research (NINA) 2010 http://www.nina.no
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scape:Th:s apphes pnmarﬂy to the Netherlands but also to mter-

hc awareness of respon51b|e behaviour in respect to nature and
1andscape forms, is however, an essential contribution to the

by the Soil Protection Ac
tection regions;

selected with specific geological, cultura ~
cal values for conservation, restoration, and development

~ scale and opén'spatial,patterns. '

With respect to the international aspect of nature conservatnon‘

policy, t
portant ar

ments the up-datmg of the mvento of geologically, geomor-
phologtca!ly and pedologucally*lmportant sites and a «bottleneck

eation of

© Norwegian institute for nature research (NINA) 2010 hitp:/www.nina.no
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scape values. Besrdes these ,prOJects 42 action issues in the field

ceptron in the case of the type Iocahty of the Tglren the geo-:,

enced the authorities. This resulted rn soryne"attent'rdn'for such
sites in the Structure Plan for Nature Conservation and Protec-
tion of the, Countrysrde whrch was pubhshed asa pohcy»lnten-'

realization of the Nature Policy Plan extra fmandal support has'
been set aside. For the first five ye,

, ol geomorph ogrcal
and pedologlcal srtes whrch had to be selected by criteria such
as rarity, condition and diversity. Besides fossil land forms. and
deposits, attention would be paid to areas wrth active processes

Conservatlon POII y - HlStory ‘ The responsnb[e Mmrstry admrtted

Earth science conservatlon in the Netherlands started asa pnvate of these sites and mentioned the nece55|ty of the marntenance
rnrtratrve The Socre of Earth science sites. All type of negati ti
v areas should b a orded and (_,ter)n ] ionall
which are under heavy pressure, would be acq pr
inces were asked to make or complete Earth science site mvento-
nes and 1o |ncorporate thls category rnto the regional :p,Iannmg

ideas on nature conservation in general had e
w_ more broadly

This time Earth strence conservation recerved more attention. The
Research Institute for Nature Management was asked o ~
a backgrou :

ments. Finally recommendataons for ', gle
icies and further research are mentloned

Iogrcai exposure (Figur:

© Norwegian institute for nature research (NINA) 2010 http://www ninano
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‘ '_yon the NPP st
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s On a voluntary basis land-owners can get gra
conserva,tion frien,dly management.

© Norwegian mstitute for nature rescarch (N]NA) 2{)10 http //www nina no
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Research
Continuation of Earth science ¢
ty to evaluate this aspect as an i
tion objects. For that reason the report «Ne
suggests further research:

¢ Development of a class:ﬁcatnomand' evaluat:on system.
- selection of Earth science sites for t

¢ |nventory of pits and quarries. The data on pits and quarries
changes very quickly, so there shou|d be a natlonal database
. forthesesites, . ...

Development of an Earth scnence data system to increase the
- utility for general purposes, ..

| , _to confront
sntes with a large range of human 1mpacts.

Two projects in the National Nature Pollcy Plan in pnncnpa! cover
most of these suggestions. = .

ea-project was not

~ Nature Pohcy Plan (abndged Enghsh 6h) “The Hague
Ten Houte de Lange, S.M. (red)) 1977. Rapport van het Veluwe-
onderzoek Een onderzoek 'van natuur landschap en cu!tuur—

5.p 1385-1389 ,
natuurreservaten

geologlsch oogpu to-In

menten. KNNV. 15 31.

2 Waddeneulanden dlfferenta:dune forms, dune formatson
«movmg» islands, drumlinized push moraine, creeks

and Dollard: shallows and marine precesses
Barradeel Het B:Idt

© Norwegian institute fot nature reseatch (NINA) 2010 http: //www nina.no
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 Westerwoldse
‘pized push moraine

Middelzee area: former mland sea w:th barrlers area thh
tidal<creek system ~

Bergum, Duurswoude, Ureterp boulder clay area wath pln- '

goremnants
Fochtelooerveen and Esmeer: peat—moor and pungo rem-
nant o ,
Roderwolde: area with Elstenan clay -
Hondsrug: glacial megaflutes, tertiary and Iower plels‘(o-

. cene sediments, boulder clay area, meltwater deposits, drift

sands, Drentse Aa river system, Hunze vaMey, Kame pmgo
remnants, glacial kettle; lake .~ e
Winschoten: drumlinized push oraines.

Dollard: marine clay series. o .
rook ‘alley. coversand ndge fdrumh-

Den Helder-Monster: vaned coastal dune area
Wieringen: drumlinized push moraines

*rSandﬁrden "Langweer'*coversand ndge partly covered by
i peat ,

Gaasterland drumhmzed push moraines, 'oulder c!ay cliff,
coastal barriers

Kalenberg peat-bog, river dunes

Steenwijk: drumlinized push moraines, drift sands
Omval: spit system

Twisk: broad fossilized creek system

Zandwerven: dune, lake barrier

Benningbroek: fossilized creek system

Kromme Leek: low-land river

Polder Mijzen: peat-bog area

Urk: push moraine with boulder clay, marine abrasion flat
Schokland: former peat island covered with clay

Land van Vollenhove: drumlinized push moraine, coversand
ridge, coastal barriers, marine abrasion flat
Kampereiland: young delta

De Reest: brook valley

Hoogeveen: kames in boulder clay area, pingo remnants
Zuidwolde: glacial ridge

Klazinaveen: peat-bog

Spaarnwoude: coastal barrier

Waterland: peat-bog, creek system

Hoophuizen: coastal barriers

Utrechtse Heuvelrug-Kromme Rijn-Veluwe: push moraine

complex outwash plains and terraces, lake sediments, dry
valleys, kettle holes, pingo remnants, parabolic coversand
ridges, active drift sand areas, brook valley, Kromme Rijn
Hoenwaard-Polder, het Lieder- en Molenbroek: river with
natural levee, parabohc coversand ridges

Lemelerberg- Ovenjsselse Vecht: push moraine, erosional

features, point-bar systems, drift sand areas
Radewijk: coversand ridges

43
44
45

46
47
48
49

50

51
52
53
54
55

56

57
58
59
60
61

62

63
64
65
66

67
68
69
70
71
72
73
74
75
76

77
78
79
80
81
82

83
84
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Tubbergen: «replaceds push moraine

‘Harfsen: coversandridges
Lochem-Neede: push moraines

_ Fortmont: foreland with river dune .

Wesepe: coversand ridges

‘Holterberg etc.; push moraine comple' deep eros:onal valwi

leys
Scharrebelt: coversand ndges bould‘ rc
Daarle: push moraine, coversand | ndge
Sibculo: push moraine, peatmoor -
Bruinehaar-Almelo: esker remnants, coversand ridges

Ootmarsum: push moraine, dryval!eys brooks .
Bergvennen: braided brook system, coversand ndges"
Saasveld: snow-meltwater valleys, peat forming
Brummen-Deventer: nverforelands pomt-bar syste,

sand ridges, river dune -
Markelo: push moraines, meltwater form coversand hills
Rietmolen: parabohc coversandridge -
Dinkelsystem: glacial modified ridge,
Weipoort: river-inversion ridge » '
Polder Zevenhoven, Wassenaarsche Polder LeimUiden, Ter
Aar: fossil creek-ridge systems, peat-bog remnants, peat-
boy

Loenen-Hilversum: river-inversion ridge, Iake peat-bog.
coversand hills

Achterveld: coversand ridges

Commandeurspolder: creek-ridge systems, peat-bog
Akkerdijkse Polder: creek-ridge systems
Alblasserwaard-Schoonhoven: river-dune systems, peat-
bog, natural levee

Hoogblokland-Hoornaar: river-dune systems

Uiterwaard Vogelsang: river foreland

Schoonrewoerd: river-dune systems, former riversystem
Polder Biert: «old» land, fossil creek systems

Strijen: «old» land, fossil creek systems

Biesbosch: inland delta

‘Brakelsche Benedenwaarden: former river beds

St. Andries: natural overflow

Land van Maas en Waal: river foreland, river dunes
Winssensche Waarden: natural levees, pomt bars, former
river beds

Wychen: river dunes, drift sands, fens
Rijk van Nijmegen: push moraine, dry valleys, outwash plain

Huissensche Waarden: river foreland, point bars

Lobith-Pannerden: former river beds, river forelands
Montferland push moraines, dry valleys, coversand ndges
Oude-lisseldal: valley with former braided river system, river
dunes

Halle: coversand ridge

Varsseveld: coversand hills

Please contact NINA, NO-7485 TRONDHEIM, NORWAY for reproduction of tables, fipures and other illustrations in this report,
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86

87
88
89
90
91
92

93
94
95
96

98

99

Polder Dirksland: «otd» lan

i

‘Westerschelde, Qostersche!de'

. Aadal: brook valle

= nina utredning 041

Achterhoek: terrace, old formatnons bruk valleys, cover—
sand ridges, moors

Oude Tonge: creek system

eek system; coversand ndge
Nieuw-Namen it, Pliocene beach sands
Verdronken land van Saeftmge;:;; dalflat .~
"Grevehngen Harmgvheti

creeks, tidal flats
Ossendrecht—Lepelst
valleys, creek syste

100 Chaamsche beek

© Norwegian institute for nature research (NINA) 2010 http:/www nina.no

102

103
104
105

106

107
108

109
110

11
112
113
114
115
116
117
118
119

. type locality Maastrichtian -

. Middelbeers: fens

Bakel: faultstep

loon op Zand-Haaren: driftsands
Oisterwijk: brook valleys fens

Het Goor: peat-moor .
Westerhoven-Malpievennen: brook valley, fens

Dommeldal: brook valley
Uden: step fault, drift: sands( igure 5)

Strabrechtsche Heide: dnft sands fens, pmgoyremnant(?)
Cuyk: Weichselian braided river systern, terrace
Gennep-Venlo: river dune comp!exes‘ terraces

Deunse Peel: peat-moor '
Meijel: fault step, peat-moor, pingo remnant(7) L
Venlo-Roermond: terraces, brook valleys, type locality Tghan
Roermond: Roer valley, terraces, Weichselian Roer meanders '
Memweg step fauit drift sands, brook vaHey .

Zuid-Limburg: penep!am remna terraces, dry valleys,
erosion basin, sources, dohnes (F:gure 6) old formatlons

Please contact NINA, NO:-7485 TRONDHEIM. NORWAY for reproduction of tables. figurcs and other illustrations in this feport:




nina utredning 041 semeeee— e i =

as once seen with the Ludlow Bone Bed Evenin the days of obser-
vation rather than collection orientated fieldwork much tonnage is

Each centre is responsible fbr its own records covermg a specmed
ally of county status, and the dis »

waste drsposal afforestatlon' knpeople eros:onk’and over-
collectlng The Natlonal Scheme for Geologtcal S/te Docu-

Geologlcal Curators' Group (GCG) which was draftéd in 1974
Artlcle 2 notes that «The purpose of the Group shall be to im-

of the documentataon and conservatlon of gedoglcal sites»,

© Norwegian institute for nature research (NINA) 2010 hitp:/www nina.no
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shire, commenced inpu
August 1989. Following
totype entry methodoIo

by the use of templates. The standardxze Geo ogica Localtty
Summary Record sheet has 66 fiel
computerized. The majority of
while the geologi i

geological information for specimen documentation, collec‘ang
policies and research for exhibmons and publications ‘

Centres and the G
«national» recording

cal sites is seen as a most important part of their work within the
science of geology and as an invaluable resource for their work
within their museum.

The development of
soring organizations, the GC the C .ommitt
the Geolog»cal Society, who receive regular reports of progress from

formatfls seen as the only method of captun ng that information. "ylt
is realized that to aid recorders of s:tes there is also a need fora

malntaln a stratsgraphlc and a hthologlcal mdex

vatlon

© Norwegian institute for nature research (NINA) 2010 http:/'www ninano '
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National Scheme for Geologmal Sxte Documentauon

GEOLO Gy LOCAlLITY

RECORD

_ PLEASE READ THE NOTICE OVERLEAF BEFORE USING THIS FORM

0S 1:10K Sheet Nao!
LRC Code :

Please complete this form in DLOCK LETTERS using black ink. iy wle
Locality
name
Geographical - :
e ...

§po luca?tgfvﬁsion o

JiActive

I Pdate of vmf !

Locaht.y, , “Active o . Main extraction

type status. . Iproduct : o
NaticaaT i : Nor s s s
Grid . . t | . . : reference

REfe,fe,Pc,e, . 100kmi Sq NGR Easting - ' NGR' Northing point .
Geological description or diagram Tadicate the scate

Additional space for descriptions is provied overleal. the diagram: . lo

o

R NS

bl EOELERE S LSRR R R e s

Lol o b b

3

Scale

’ Enanre thnl the scale of the disgram i3 indicaled and inchide the relevant: National Grid Refersnce information  on the diagram.

r—*—————-———-————————-
Summeary descriptions

Give keyword descriptions for each of the following sections if known

Stratigraphy

:thhologles
Mmerals ‘

Fossils

Structure

Re}atiohslxips

' Geomorphology :

Figure 1

Palaecenvironment,

tyRecord Ad Sheet

© Norwegian institute for naturc research (NINAJ 2010 hitp://’www ninano
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Dimensions of
Sile (n metres)
Loecality
_condition .
Threats to :
locality
| Nonfgeologipa‘

widlh:

| Conseryation
.| statug

_interests

Access
route -

tenant
¢ address:.

T . ,
!; name & address .

or.
Tenant i
(tieky

Telephons

Documents, mat C. Planse give brisf details of any documents or materisls heid be notaiinad

including: their stored location and access arrangerients (if any)

. Sample collections

 Maps & sections

~ Dibliographic references
(author: date: Litle! publisher)

[
i
’ ‘Detailed description
!:
i
i
1

- Photographs
L

| Additional information / ‘continuation
.

Tt is the responsibility of the user of this form to obtain the correct permiission, where necessary, to pain entry to any site and'lo
_ ensure that s or her safety is nol at risk. Neither the Nalional Scheme for Geological Site Documentation nor any sponsors or o

participants in the scheme are responsible {or the actions of any person(s) using this forr

This form should be uﬁed in conjunction with th ' lanatory Noles Irom Local Record Cenlres or the Nalional Scheme
~ Geological Site Documentation. Completed for uld be returned to Lhe appropriate Local Records Centre. or to:
_ Nalional Schere for Geological Site Documentation ™~~~
/o Hul City Museums and Art Calleries
B3 Allred Gelder Street, Hull, HUL 2AA
Produced with the support of the Joint Nalure Conservation Commitlee
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~ GEOLOGY LOCALITY RECORD

Inf‘ormatxon about permanent ' and

orar geologlc
Records Centres under th Fx f(o

ex osuresyls held b Lo l
Sc eme 1 D =

umentation.

These explanatory - mtended f'or use f
which may be used to make an ini record of ¢ ic ities. Completed |
forms, plus additional déctments or matemals m; = t to the appropriate 1
records centre listed overleaf: additicnal Forms can be obta:med from most Local
Records Centres. Enquiries about geolog:.,cal, records held by local centres should;
{ in the first instance, be addressed to the appropriate centre.

Record form

iith thel Geology L.o

LOCALITY INFORMATION Basic reference infor
| ional Grid Referenceéand* date of vis:

locality name an
prov1ded or all sites:

ature mar‘ce on 8
10,000 or 25 OOO

ncluding parish, town,
7

ns which
ounties,

1 location & county Location o
district and Post Code (if

ical division Qther
Examples: National

month (01, 02, ete) and yeaf 6{ the v1éit. '

- Examples:
or ta

Date of visit

Locality type
. . ‘minesnaf: or
e*cca\, ati ony

NGR reference pomt The
Examples r
ref‘e, nce po t(s) on any

GEOLOGICAL DESCRIPTION OR DIAGRAM Use this space f‘or .8 concise description of the

_ or diagr include additional locational information, hlstory. and

obsewat ns. Diagrams, sketc secti 1d levan
e

SUMMARY DESCRIPTIONS Brief 'interp
words) may be given for the follo
information clearly us:mg a ques

Detailed descmptlons uld be included

ge,o,,lo§1cal descr:.ptz.ons {using key-
3 case 1nd:|.cate any conjectural
?Yoredale Beds, 7 THozZ0d .

Examples' shelly llmestone,'
t; cannot be adequately
rph:.c or igneous.

ssi rmng at the locality.
Examples: lena, barytes. haematite, fluorite: brachiopods,

_Tugose cor . goniatites. More detalled ln,sts should be provided

eparate document.

Exp/anatory Notes
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Structure Any major structural Fe tures, 1ncluding' faulting, folding,
jointing, dip & strike; sedimentary features, etc.

Relationships Relationships between different rock units, including:

ete, o

unconformltles cross- Cuttlng dykes burled channels

hologlcal features . 1nciud1ng- pétiglédiéi

Geomorphology ~ Sign: €0
o ' -ggw laEes, screes.’weatherlng effects.ua

/ment‘If known, note th
Examples. lacustrlne.

“ma1n geolog*cal env1rcnments represented
sert reer de ,

OTHER INFORMATION
Dimensions  Give these {in metres) here and on any diagram.

Locality condition A brief statement on the econdition of the loc
flooded, filled, overgrown. obscured by scree.

_or non-geoclogical
bbrevlatlons may be

Conservatzon status Details of any recognised pgeclbogical
categorisation of ‘the local 1ty.,The followin
' : used; other categories should be given in full.

| ANCIENT MONUMENT
UTSTANDIRG NATURAL HEAUTY

~ ONR  OTHER NATURE RESERVES & =
i WILDLIFE SANCTUARIES

REGIONALLY IMPORTAVT GEQLOGICAL

i EOMORPROLOGICAL STTE o
1oeal 2nd fier equivalent)

. SPECIAL SCIENTIFIC

INTEREST f{add G !or

qeolog1cal sites)

iy to arise in
tipping,

D ~mlsalons required,
€ Pledse read the
. the Geology Locallty Record form.

Indicate

tenants.

Recorder name address Ycur name and full postal address and telephone and number
(optional). Please 1nd1cate whether you are a member of any
~ pgeological society, etc,

cla to.

of samples obtained, may be recorded here. Indicate if these are being
lodged w1th a Local Records Centre or, if retalned by the recorder, how the
1nformatlon/mater1als may be accessed.

Jcumentatio

u ey
£ permission y f
r safety is not at
entation nor any
erson(s) recording

u?? tak1ng'any geological
o n

- 1
nece <a a'n'entry
risk. Nelther the National Sc
sponsors or
1nformat10n

cologica re Documenta
.ty Museums and Art Galleries,
1de; Hu HU1 2AA

Producea7with the support of the Joint Nature Conservation Committee.
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; SC|ence Conservatlon in
Belglum

Pa’tric Jagobs and Joris F. Geys

ite Typology i in Be|g|um

nternal relationships

ateur geologists, perhaps not friendly, sometimes even hostile.
Professional geologists regarded themselves as «official employ-
ees» because most of them work in Universities and Scientific In-
stitutes and ¢have an ofﬂqal dlploma» -

Amateur geologlsts regarded themselvesuas excellent «Connois-

bureaucratic

suspect «the authormes» to be ineffectiv
in an economic and political way, and la
both long and short term policymaking.

Professional and amateur geologists try hard to bridge the last
part of their gap by setting up a strategy for the use of collectmg
{mostly palaeontological) sites to the benefit of both. Rul b

pbserved in collecting samples from valuable palaeont

sites were, more or less, generalized by developing a th
background for a clear and user friendly system to be used as a
scientific criterion for an adequate authority policy in site conser-
vation in Belgium.

e model de| om a «site typology» asasort of cIa55|f|ca-
tion based on 2 crltena ,

. the nature of the site IS an ob ective criterion dealmg w;th
' 'enumeratron iare'nonhmtted

* the scnentn‘nc value of the site is a subjectuve criterion deahng
with mineralogical, palaeontological, sedlmentologlcal andf
phyS|cal -geographical considerations. .

The nature of the site {Figure ) canbe:

s OFEarth

There has always existed contacts between professional andam-

In Belguum it took a certam tame before both partues realized

_non-termporary or timeless:
. self-rejuvenating natural outcrops: cliffs, hilltops
I self- rejuvenatlng artificial outcrops: active quarries
IIl. non-rejuvenating outcrops: hillslopes, abandoned quar-
ries, railway cuts

temporary;

IV. temporary outcrops: building sites
V. non-outcrops: farm-land

VI. ex-situ sites: dumps, terrils

a special position: subsoil (subcrops)

VIIi. caverns: characterized by their special location, restricted
area or special ecosystems, they require special conserva-
tion techniques; even research might here be destructi-
vel

Abstr?ct

Jacobs, P. & Geys, J. F. 1992. Theory and Practice of Earth Sci-
ence Conservation in Belgium. - NINA Utredping 41: 23-31.

Geosites a}e regularly visited by both professional and ama-

| teur geologists, for study and for sampling respectively. This

pressure on sites of all kinds calls for protection and conserva-
tion rules. Slte typology is based on 2 criteria; site nature and
scientific value. Together with natural or man induced dam-

b age it prowdes a grid for user's good behaviour, enabling an
actlve mterplay between the authontfes on the one hand and

) ,;,ﬁateur and professional geosc:entlst on the other, as a

;,pr equisite for modern site conservation. The law in Belgium

eated pOSSlblIIlTES and some facilities for conservation

| but most monument and Iandscape conservation has been |

mostly through pnvate initiatives. It has been ruled by a mo-
saic of laws and procedures suffered from political obstruc-
tion and has been neglected by the publlc Recent develop-

'Iaanykly 1 B ,20 Antwerpen Belgrum

€ Norwegian institute for nature research (NINA) 2010 http//’www.ninano
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[

Outcrops - Subcrops

_ Non-Temporary

Temporary |
© OQuterops
type IV

th fossiized s ft

influence:

‘ _on the h:story of mank r

1 Type | sites gain profit from natural decline (caused by physical,

: 24
© Norwegian institute for nature research (NINA) 2010 hitp:/swww.ninane
Please contact NINA, NO-7485 TRONDHEIM, NORWAY for reproduction of tables, figures and other illustrations in this report.




nina utrédning 041 | G - o - T s o o e

Exceptionally
. conservated
specimen

Fossil

veriebrates

Stratotypes

BDE-wPE OmmmdIe=00 @3I—-0po1n00

Minor
scientific
valn

Figure2
Scientific s:te value

,, e,ch'emical or biologital weatheri’

. and enhanced by transport),

2 Natural resources expl’oitaﬁon favdufs typé Ily‘and typé Y
nbles naturalf~~deci|ne but;;acts much faster Im-

3 Type lll site ,_suffer of course from natura, decline an ,_frem
change in use (waste disposal and water infill in abandoned
_guarries and natural decline of abandoned ra ilway cuttings).

© Norwegian institute for nature research (NINA) 2010 http: //Ww ninane
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Figure 3
Site value can be (positively or negatively) influ-
enced by man or nature induced changes '

7 Human activities (even scientific research included) put a seri-
0Us stress on type Vi sites and must thus be forbidden or re-
gulated at a maxumum

Overcollectmg and abuse of mechamcal too(s (or even explo-
sives!) should be banned from all site types. .

Grit - _ .
Combination of site valuev(vemcal),and site npature | horlzontal)
provides a grid (Figure 4) of different types of sites, for which a
specific user's behaviour mlght be recommended. In this context,
«user» stands, more or less, for amateur geologists in the case of

change in destinstion

natural decline
change in destination
human activities

_netural decline
change in destination

change in destination

LOSS

GAIN

netural decline

exploitation

VI

humen activities

26

coilectnngeﬂ( 'ostly palaeontologlcai samp!es) and «authontles» in

one hand, and,poss?ib‘le' damage or dechne on '/the;,other, outhnes
some recommendations for user's behaviour.

maximum care and ! protectlon (except or type Vi of course) Pro-
tection does not only include prohibition of sampling, but also im-
plses malntenance takmg lnto con5|derat|on education needs ac-,

Type | sites undergo natural ﬁdécline' Vexp"os ig hew specimens that

© Norwepian institute for natute fescarch (NINA) 2010 http /swww ninano
Please contact NINA, NO-7485 TRONDHEIM, NORWAY for reproduction of tables; figures and other illusirations in this report.
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. (;f . f transf.c::;x(r)\ation complete uansl;oln‘:)ladon n'ansf'or:nation
1splac mio rotection ,, mto
objects type Illa P ; type llla type Illa

alowed 1_1

complete
protection

collecting

of transformation transformation | transformation

protection. |

complete

displaced |  into ete into into
type IlIb type IIIb

protection

objects type I1Ib
allowed
, i

moderate | moderate | moderate
collecting | collecting collecting
allowed | allowed allowed

complete |
protection

no
limits

to
sampling |

moderate - it 4 | moderate |
_collocung .1 collecting
allowed ' . ” : auowcd

thure 4 - ,
Site typo/ogy and recommendauons for user's behawour -

are subsequently destroyed. So displaced specimen removal and an
moderate collecting are allowed. As type Il sites exist because of ex- the only threat. Autochthonous thanathocoenoses and ecosys-
, ploutatlon aIl lnterestmg speqmens must be collected ’ tems reqmre absolute protectlon and do not tolerate any actwnty ’

type IV sites do not require protection, but discoveries with a high-
ly important scientific value might necessitate temporary cessation
of all constructlon actlvmes or even complete protectlon (archae‘

tion If lmpo551ble sampling is a matter:of flrst order :
due to the temporary character of the site. Type V sites display. thei
same problems as type IV ones. Of course stratotype defmmon lS
out of order for type v, Vand v sntes - -

scapes could be conserved byf'means of a~~procedure that regqu-
axclu lated changes limited owner's nghts and usage in order fo as-
might, however, :'force,protectlon (e.g.,Wnthlmgton. Carbomfer—* sure maximum protection. . .

: , 27
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n‘viponmcnt

Environment

Monuments & Landscapes Monuments ¢ Landscapes

1830 Belgium!®!
' ion Monuments|
o Lam[;capes (RCMS)
Mol -

1931 I o
| Conservation Act

Provincial Commissions]

1337 ,

1950'

[transfer Mbn&Landsc
o 3p11t ke 1L
b, ot
Flemlsh + French
i
Brussels

;, Nature
Conservation Act +
Nature Conservation Council

ransf. environment

Sihcef 1976, wvillage sights» conservatio'n'has been addedA
object (the so-called «moving cultural Patrimoniumy) protection
completed the scene in 1982

Procedure , .
Every Belgian citizen, orgamzatlon or Local Authonty can make a
demand for the conservation of a monlment or site (in Belgium
commonly called a classified monument dministration of
Land Survey and Envrronment Directorate of Monuments and::

28
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Department

Head of Depafﬁnent )
Waters

(permanent _s’taff)

Provincial SCCthl‘lS Provincial Sections

(temporary staﬁ)

Figure 6

Actual political and administrative structure of conservation policy in Belgian Communities and Regions .~ =

decnsmn on ,emporary conservatlon reg-gw
he owner's nghts AII owners {or, If

tion within a fixed penod of 60 days The Menuments and Sites
Directorate answers any ObjeCtIOHS from pnvate individuals and

'baSzc phllosopHy of thé 'l'av'v'and the procedures is the defensezf'

29

Structure Advice Responsability
political respons.
Minister Minister : o . administration
. Roy. Com. Nat. legislation
. MerL Managm. _ dossiers
; Inst.
Administration of Land Survey & Environment legislation
l e e - s dossiers
i ' : :"”ﬁ N a,t,’- , ' P &l
Directorate of Mon. & Landsc, Directorate of Environmt.  Roy. Com. M anagm, Mon. & arcs &
o Mer [, 1 nst. Landsc. Reserv

& Forests

dossiers

Dov. Com. 0 cont control
MerL police police
mainte-

nance

and protection of the owner's rights. However,
ments have been conserved. ~

Future plans -

Up to now nothmg has been done about geologlc i
vation, but it is obvious that the law: (and decree dst
bilities. Important quarries, now under threat from waste dispo-
sal or flooding, could be saved for observatlon, study and

m:mstratton by prov:dlng a compl 1 ,
servation; and a dossier on each site’s hnstoncal and scnentn‘tc in-

g Norweglan nstitute for nature research (NINA) 2010 http/www.ninano .
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£y
i,

Ypresian stratotypes
Rupelian stratotypes
- Tournaisian stratotvpes
Visean stratotypes
Namurian stratotypes
Dinantian stratotypes
Couvinian stratotypes
Cambro-Silurian stratotypes
Wealdian stratotypes
Cretaceous-Tertiarv boundary
11. Contact Brabant Massif-Namur Basin
rust
Lessines-Quenast voleanic belt

BEmaa s L

Figure 7
Strategic geological sites in Belgium

terest, as the admlnlstrataon has never dealt w;th th;s type off
conservation before. -

Steps have already been taken to acquire the full suppert of the
Administration and the Royal Commission. The main work that
remains to be done is the compilation of dossiers on sites of na-
tlonat and mtemanonal conservation mterest -

for educanoh and feguonal econdmy The mudmounds the Cre-

Bmssel’m

Bruxelles

30

 Hassell £
P

taceous Tertiary boundary, the Midi thrust, the continental Low-
er Cretaceous rept' . subci ‘ e Namur Basin
contact on the Brabant. '

least the Balegem quarry, with the fami uszalegem stone used
as a building stone for most of the cathedrals and castles inthe
old County of Flan
Gothi’c,ti'mes,"are?a'lsc |mportant

Wathm the phys:cal geography framewor ~
paid to all typical Iandscapes where ancient and modern sedi-
mentary processes are responsible for the actual landscape for-
mation. Of course the complete coastal zone (Flgure 8) W|th the '

ing constanty inder thre it of industrlallzatlon and tounsm infra-
structure expansion. The polders and creeks of the Westerscheldt

© Norweglan institute for nature research (NINA) 2010 hitp://’www ninano
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Antwerpen

Brussel -

Bmxelles - .

Flemish Banks ' . .
Beach. dunes. polders and peat lands e ; vy
_JPolders and creck; . : 4

: Stra

1ly depicts a possible theoretical
licy of the «authorities» (based
» needs), r’e’q’Uiring, further dis-

mntna'uves but the federahzatlon
rocedures enhance lnertla and

© Norweglan institute for nature tescarch (NINA) 2010 hitp: W ing.no o
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4 Educational Aspects o
Geotope Conservation

Dr. Ulriké Pistotnik

The followmg hnes express my personal expenences and opinion

as 3 geologlst and teacher in Austna

arly all babiesand small children‘ arejfond f stones and play

th them. Older children like to collect stones and fossils and

ask about them. But how many adults have a good geological

owledge are stsl! mterested in earth sciences and care abou

Smce one mine after the other is closing, the good geologi-
cal and mining traditio both scientific and techmcal) is get-
tmg weaker and weak T, 7

Many geo ogists try to keep Earth science as a secret cnence e
) ak a language that is understood by the ’

32

embodied strongly in the c c Iq, not only with theoretical
teaching but also with learning in the field.

Key words: Basic education - Nature experience

3 The trainin teéchers does not include geological fieldwork
therefore many of them never really understand geology,
the rather complicated alpine tectonics. Therefore
. they do not like to teach it and avoid answering the questions
of thelrpupns

_Earth sciences pla art in the curricula of natural
sciences and geography. Geography especially is dominated
by economy and pupils have nearly no chance to. learn about
natural Iandscapes '

© Norweglan institute for nature research (NINA) 2010 http [www ninano
Please contact NINA, NO-7485 TRONDHEIM, NORWAY for reproduction of tables, figures and other 111ustrat10ns in thls report




nina utredning 041

Figure 2
Many children collect minerals
or fossils.

Figure 3
Adults at a geological site -
for specialists only?

33
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5 lessons at school usually are theoretical and in a class-room.
Pupils seldom go outdoors to collect experiences in nature.
Especially in Earth sciences stich training is boring, incompre- .
, hensible and even a deterrent. ,

6 There are seldom good and attractive geological contributi-
ons in the media (but this is probably already the result of
the above-mentioned points 1 - 5).

Conservation is only possible if you know and feel the value of
the objects. Therefore it is necessary to give earth sciences a
good position in the curricula of schools and universities and ed-
ucate the teachers as the basis for good teaching in the schools.

© Norwegian institute for nature research (N]NA) 2010 http:/www. nma no :
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5 River Meanders or Houses:
A Case Study

Gerard P. Gonggrijp

, gently unduiatlng area between St Odlhenberg and

end rather suddenly and besndes they are at some places inter-

rupted by small sa
partly affected b
the Roer area

p by coversands (Figures 2, 3)
an action. The southern limit of
enced by the occurrence of the
eelrand fault forms a boundary.

d exactly, because detailed re-
ed out. But presumably the fol-
end of the Pleistocene, the riv-
osterholt and took up the area
nnie. Possibly at the same time
0o. Tectonic movements activat:
d a gradual removal of the Roer
cial conditions, sand-drift from
y also contributed to the reloca-
s sand invasion the former Roer
orary way westward through a
the Holocene, the river-bed fol-
ilt up a system of terraces, cut-

search has

Linne and south of Roermond shows a wide zone of meandering | coarch b

channels (Gonggrijp 1977, 1979). These channels often start and

© Norweglan institute for nature research (NINA) 2010 http //www nigano
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filled with Weichselian eolia
coversands. '

7 ‘ufe2
Roer area, a- rece
Peclrand fault.
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Figure3
; Arealphot ofthe threat-

ing system of the Roer is the only one

sand dunes can be dlstmgunshed in the southwestern pa

3
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Karst resources and their conservation in Norway

STEIN-ERIK LAURITZEN

3 i?Lam'ltzen S -E
P 45, 119-142. Osl

A brief revicw of the distri
Karstis a rare phenomenon
laterally extensive bands of int
The total population of kars!

Stein-Erik L‘a‘uritz”en,'

Department
Bergen, Norway. e

The spectacular topography, the power ul sprmgs

and the alien atmosphere of underground caverns
in karst areas are fascinating for most isitors. At
the same time, karst landforms provide scientific
mformatlon of unusual quality and quantity. The
formation of karst is due to delicate equilibrium
processes of a chemical and biological nature.

These equilibria are easily disturbed by man. The
lack of filtration effects in karst conduit and fissure
aquifers makes them more vulnerable to pollution
than other ground-water bodies. The under-
ground environment of total darkness supports
hrghly specialized ecosystems which are sensitive
to disturbances. The brittle and intricate cor-
rosion forms on the,surface and, in particular, the
pristine atmosphere of the cave interiors, with

their often very old deposits, are vulnerable to

the impact from visitors. Caves may be regarded
as unique and irreplaceable data bases for geo-
,morphology, archaeology, palaeobrology, ecol-
ogy and palaeoclimatology. Hence, Kkarst
landforms may need prOteCthn and management
to a much larger extent than most other geo-
morphological phenomena, which in turn are
dependent upon evaluation and a consistent strat-
egy. On both a national and international scale,
, Norway displays a relatlvely modest amount of
karst, but of an exotic qualrty The purpose of

this paper is to summarize the outcome of a

natlonal regrstratlon programme and discuss the

' types and qualities of the Norwegian karst landforms is presented.
he ountry, but of an exotic quality. ‘Stripe karst’, i.e. narrow, but

ificd marble zones, is the typical ‘Norwegian’ karst type.

¢ are probably less than
only 182 are presently
rtment information about climatic change, biology,
Pleistocene. Their pristine atmos=
¢ otection and management, and it
iasa phenomenon In the future, partlcularly vulnerable

. The management of s may be further
tic, didactic and/or recreational value.

of ‘Geology Section B, University of Ber gaten 41, N~50072

further man gement of the Norwegian karst (Lau— '
ritzen 1988).

Karst in Norway

The regronal exte
thereby potentral for karst
carbonate outcrop area co

‘carbonate rocks and
own in Fig. 1. The
ts roughly to 1%

regional distribution of water-fi
and sprmgs) and air-filled cave <
Fig. 2. The correlation with carbon:

is apparent in contrast to the earlier distr

system) thanw
all carbonate

Metamorphzc marbles

W1th the exceptron of a few are: ;
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.2, Distribution of karstin
map in Lauritzen (1984).
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metamorphism, most of the remaining karstifiable

carbonate rocks of the country consist of
regnonally metamor bhosed calcite and dolomite

ture control and stripe morphology.,

Fracture control of karstification

Bedding planes, which are normally very e
sive structures and often the dominant gu
voids for caves, have been sealed off during met
morphosis and are v1rtually absent in most of the
Norweglan matbles. Foliation and schist contact
still exist as planes of mechanical weakness,
but not as primary voids. Hence, the formation
of epikarst (grikes, dolines) and endokarst (caves
are both restricted to joints and other fractures.
This makes karstification much more dependent
upon the area’s history of brittle deformation than
is commonly encountered elsewhere.

11 cases that have provided sufficient data for
carrying out statistical testing have shown that
shear fractures (faults and shear joints) are the
most important controlling voids for the dev-
elopment of caves and endokarst hydrology (1.au-
ritzen 1989a, 1990a). In particular, lithologic

oundaries between marbles and mica schists -
lich have been the main targets of kar-

4% by vblum of

nina: utredning 041

stification - are often associated with penetrative
thrust failure. Such shear zones have been foun
to control the passage location even in the large
features known, like the Hammerneset cave
Rana, which have a total surveyed length o
2900 m (Lauritzen in prep.).

By entering karst caves, we can inspect and
analyse the interior fractures that once were the
most efficient ground-water pathways of the aqui-
fer. Through such studies we can contribute
toward the understanding of the hydraulic behav-

_iour of other, non-carbonate fracture aquxfers

lbge ¢ ‘stripe karst’

haracteristic feature of most of the Norwegian
 is the thin, but laterally very extensive,
ate bands, which are often tightly folded
ped mto a steeply dipping posmon Such

nsequently, these stnpes of
allogemc catchments whlch

tthk karst outcrép
(Lauritzen 1986a)

arsts are often intensively
karstified because of the contact
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alpine Navnlausvatn catchment of the Glomfjell
platcau' Svartlsen.f’ The watershed (4 1km? con-

, ite unique for an'
area of alpine karst of this latitude, and the catc
ment is autogenic enough for all practical
purposes.

narrow marble zo

cision than studies in autogemc
therefore highly preferable. lake Glomdal, Rana, consists of a single phreatic
In Norway, very few areas of karst rocks are conduit, 560 m long and 5-6mi in diameter (Flg

broader than 1 km, and a few
of karst with autogenic draina
kilometres are known at dif
topographic settings. Althou
may display few caves and m
drainage, they serve as very v
oratories for standardized de
denudation rates. An outstan

Jordiulle
sink

SECTION:

GLOMDALSVATN
underground outlet.  suvey
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pmnacles covered with
_ rnillenkarren. Pure calm
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cover many of these areas, no good quantifative
assessment of the intermediate forms has been
made so far. However, larger forms that may be
detected photogrammetrically and are thereby
represented on the map series in the scales 1:5000
and 1:50000 allow some quantification. The larg-
est closed depressions of a probable karstic origin
measure several square kilometres, and these are
all located within the paleic, presumably pre-
glacial landforms of Gijessing (1967) (Fig. 6).
Some of them may be regarded as glacially
dissected, paleic randpoljes. Smaller, but still very

large dolines show a preferred concentration on .

high plateaux rather than deeper into glacial
valleys. This type of distribution is in agreement
with the fact that the formation of such large
solutional landforms would require longer time-
spans. than the post-glac1al period, hence we
should expect them to be located in sites where
glacial crosion rates have been at a minimum.
Moreover, smaller areas with cockplt topography
and Klemkegelkarst have be

Fzg 6. Paleic megadepressions on the platean between Saltdal
and Beiarn, Nordland. These forms are extremely large, sntu-
ated thhm a palelc plam and have in P t suffered g

standing example, covered  wi th pavem
grxkes and dolmes one of them a60m deep form

a5
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cases can be ascribed to havmg developed in the,
post-glacial or durmg' he last glac1a1 cycle Much
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the dlstnbutlon The
?dlmensmn of the cave

or cutoff length fo
"al models éxp'oﬁent; v i's”ffth’e fréct
5o hold true
& Wllhams

(Rowlands & Sampe
for karst landform

he fraction of the cave popiilation of av lengths we may then estimate the total»
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number of undetected caves longer than a given
size in a region. Many of these caves would be
entranceless, as the formation and closure of cave
entrances (i.e. intersections thh the surface) are
regarded as an independent, stochastlc process
(Curl 1958).
As a result of anthropomorphic (the size of
an) and other explorational bias (like ‘the cave
as too small to bother surveying it), it is
navoidable that the number of smaller caves
ecomes underestlmated in the sample.

in Norway (w1th well-documented sur
length) i shown in Fig. 12. For iz 390

is encouraging to further discussion.
Under the assumptxons mentioned above, the
total number of caves of partxcular size classes

nina utredning 041

ic paleo-conduits

y glacial erosion.

n thls context is not its m
plane of projection, but' he tot

Most of the karst that 1S sifunted'aboxyre the trée
line is of the glacio-nival type. An appreciable
part of the karst extends into the high alpine zone,

: rstlﬁed area (in South Nor-
ch ; upports certam
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(a)

Fig. 10. Examples of cave deposits that provide unique scientific
information. (a) Speleothems (stalagmites) provide possibilities
of accurately dating climatic events through the Pleistocene
by using U-series dating techniques and the stable isotope
composition of the calcite and water inclusions. These are
unusually large specimens for Norway. (b) A glacifluvial gravel
deposit overlain by a corroded stalagmite plate which was
deposited prior to 350 ka BP. Amino acid racemization in the
stalagmite suggests an age of about half a million years, which
by far makes this deposit the oldest quaternary sediment known
on the Norwegian mainland. (c) Wolf skeleton embedded in a
levee deposit that was laid down by a cave stream during the
Holocene. The bones were dated to 1200 years BP (C). Brown
bear (Ursus arctos) remains in Norwegian caves may be up to
7000 years old (Lauritzen & @stbye in prep.). Such deposits,
which may be extremely abundant in certain caves, provide new
insight into the faunal history of the country.

49
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Table 1. Estimates of the total number o
Number of caves longer than a given

Size (m) Model estimat
1 344100
5 37600
10 14400
30 3200
50 1580
100 608
200 234
300 134
1000 26
2000 10
5000 3
10000 1

tection for its combined |
leological value.

Cave ecosystems

The constraints of a stable microclimate and lim-
ited energy supply to the cave ecosystems provide
a natural laboratory condition that is hardly sat-
isfied elsewhere (Culver 1982). This property has
been studied in many countries with long tra-
ditions in karst science, examples are the rescarch
activities of the Postojna Karst Institute in Yugos-
lavia and the ‘L aboratoire Souterrain du CNRS’
in the French Pyrenees. At higher latitudes, the
time available for evolution and invasion becomes
a constraint, as the terrestrial cave ecosystems
would only have had the post-glacial time avail-
able since the caves were last flooded. Conse-
quently, caye ecosystems of the northern latitudes
should offer interesing conditions for testing vari-
ous hypotheses in ecology. The aquatic fauna of
Castleguard cave, s1tuated underneath the Col-

(Jefferson 1976 Cubbon 1976) Moreover fauna
and flora are known from Swedish caves (Odell
1979, Engh 1980) During the last decade, faunas
and ecosystems o Jhe Norweglan caves have also
been describe
Koponen 1988, Doimen & Arneklelv 1 ,,90,‘ In
addition to documentmg ve faunas regionally,
we have made a detailed study of the Bevergrotta

(Dstbye et al. 1987, H‘ppa &
of biokarst

on earth seem to escape infection by rock-eating

micro-organisms. In Norway we find them, for
instance, on bare alpine karst surfaces (Fig. 14).
On the metre an decimetre scale, a whole series
, k 10rphotypes have been identified
(Viles 1988). They are best developed in tropical
rainforest and marine Karsts, like the Sarawak

51
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micrograph of endolithic algae
ot an alpine karst s

that may
hundred pm
mto the marble crystals. The

reported marine bio-erosion forms from the Bodg
area. '

Biokarst forms also include depositional forms,
like tufathatis pre01p1 ated from rlvers or seepage

Circle, was carned out in the period 1970-1980
tzen 1977, 1982).

ays along microfractures. They ystematic karst assessment on a national scale

orgamc mud. W, ertaken in 1¢ nd finished in 1990 (Lau-

hollows have 4 paraboloid shape
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4 scientific val
2. Aesthetic recreational value. — Objects which
display beauty and perfection of shape and/or
arrangement will appeal to non-professxonal visi-

tors and”” orm the ba51s for orgamzed C uns”: i
karst. - .

SClEN'ﬂF’IC , -

VALUE

| REFERENCE
o

— nina utredning 041

al value. - Obijects which
to physical activities, but
sarily aesthetic, fit under this
y, crawling passages are very
15, but hardly aesthetic!

s of properties may be further

yorphologxcal perfectlon and

zing passages) and by contrasts in passag¢
appearance (from muddy crawls into clean.
washed streamways). Severity and danger arc
criteria for the general public management ol
sites, which of course must be j
against access1b111ty and num
Several, non-fatal, cave accidents

PHYSICAL
RECREATION

VALUE

 objects (from Lauritzen 1948).
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in Norway durmg the last decade‘ in Wthh the mercrally for ‘wild caving’ tnps The large number

where they occur’ together

Vulnerability .

resistant quaternary landforms of an area. ferentinsize beauty and number. The previously
Despite this, they can easily be spoiled and  remote karst area of Jordhulefjell, Grane, Nord-
destructed by man - in a surpnsingly short time  land, has recently become accessible from a high-
(Ford 1990). way. A pgreat number of caves have been

Karst is basically threatened in two ways, by documented, some of them with a high scientific
acute events and by long term processes (sek alsow value. Politicians have expressed that ‘the cave
¢ discoveries came like a gift from heaven for the
tourist industry’ (Engen 1983). This is clearly a
gross misjudgement, but modest use of one or
_ two dedicated caves by local enthusiasts would
' probably do little harm. The greatest conservation
oblem with organized guiding does not necess-
rily occur during the conducted tours. The real
of accidental damage occurs when enthusi-
astic but 1r1exper1enced visitors decide to return
on t eir ffown _ This consequence is also the

the Norwegian karst is largely
ness and a low proﬁle of inter
public. Hence, increased acces ,
road-building and tourist developments, are very
likely to cause damage and disturbances of surface
and subsurface karst environments. Some
examples of actual and potentral threats may illus- ,
trate this. uncertam the managers of the quarry and cement

factory have been careful and cooperatlve More

visitors Per year Recently, another part of the . '
Grpnli cave complex, Setergrotta; was used com- 3. The Saltfjellet-Svartisen National Park. - The
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and the secondary rmp
access.

Conservanon, why and how?

Nature conservatron means protectmg nature 01
parts of it-in an in act,or unalter d state for the

tecting these two and the other high density a shown on the map, either by expandmg the park areas o1

by making them into natural reserves. ‘The rrregular shape of the park border isdueto compromrses with hydroelectnc developmenl '
:mtetests in the area ... o r , ; . o
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ation. The purpose of conservation may vary,

rangmg from the desue to save somethmg for the:

‘ g ’
admit that, among all the geological phenomena'
we know of, karst features are the most vulner-

able. Karst is a rare henome

quite clear that it is threatened by
vanous kinds of development, hke the tounst
industry and the large-scale otric.

quarrying prOJects

scientist and the layman do not
the future. The scientist must
least the same amount and qua

. quarrymgorhydrol gxca egu
~ tion of scientific infor

inevitable impact on the cave

cave sites which mxght have become opened' by
quarrymg operatlons before they become erased,

¥ to find ways of protecting the r remainder
of them. A list of the, say, ‘top 20" most Valuable
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against specnﬁed damage by reason of the
potential pertinent information they contain.

land development of various kinds, or requests
_to utilize the cave for tourism, permission may

58
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ence for all serious cavers, for whom the feelmg,,

associated with the right of everyone to have
access to all areas that i

crops or keeping anima

a provocatmg effect they would have to be of an

hydromagnesue and aragomte deposxts on the

Fig. 19. (a) Fragi
h

aPy i cave, France. (b)
The cave is accessed by three
gates, one of them a steel safei
door. .
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been ffprotected f~by: remoteness,;and a low profile
of public interest. This is rapidly changing with
various road constructions and publicity.

than 600-700 caves of more
The number of sites with

n after sc1ent1ﬁc investigation.
Inerable sites; the only pro-
ven efficient over time is
the gates are durable and
ed.

paper summarizes data from my
5 years. This work could not have
enerous support from the Fridtjoi
s for the Advancement of Science
oyal Ministry of Environment, the
Direciorate of Nature Managemem Vassdragsforsk University
of Oslo, Rana Museum and not least, the Department of Geo-
f Bergen. Numerous caving friends
. during ficldwork, many of ther
vate information about new cave
oven to be of great scientific
gave useful comments on an earlie
I owe them all my sincere thanks.
. of the Karst Research Project ir
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1982, Observations on phytokarst
J 57, ,

statistical theory of cave entrance evo]utlon
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Enkstad; 1.1992. Recent changes in the landscape of the marine clays, Gstfold soulheast Norway
 Norsk geogr. Tidsskr. Vol. 46, 19- 28. Oslo. 1SSN. 0025-1951. o

rading. of guilies for agrlcultural purposes-was heavxly subsidized in Norway durmg the perrod
71-1987. Grading activity was very high and has significantly contributed to the reeent yehanges in
lherrural landscape of Pstfold. ,lnterpretatxon of aerral photographs indicated that at leést one—thlrd

' ;;three test areas revealed that between 60 and 80% of the total length of the observed gulhes from the
1950 and l9605 had dlsappeared Today it is almost 1mpossrble to find large intact gully systems that
reasonably untouched have therefore

o a l‘ugh conservauon value'

 Lors Enkstad Norwegian Insmute for Nature Resea
- Norway. i

ox 1037 Blindern,,;,N'-03l5 Oslq,

(Fig. 2). The clays along the Glomma watet-
coutse have the character of a wide plain heavily
intersected by gullies and to a lesser extent slide
depressxons In the southwestern parts of the

mote accordmg to the bedrock topography.
the many fissure valleys below the marine limit,
the valley ﬂoors are normally ﬁlled w1th clay ;

taken place (Senes 296, 516, 1430 and

— 63
© Norwegian institute for nature tesearch (NINA) 2010 hitp://www.nina.no
Please contact NINA, NO-7485 TRONDHEIM, NORWAY for reproduction of tables, figures and other illustrations in this report.




o - nina, utredning 041

. tion which follows
refers mainly to  Serensen (1983). The
glaciomarine deposits are linked with several
glacial stages marking the retreat of the glacier
from about 12 000 BP to 10000 BP (Fig. 2). The
.most important of these is the Ra-moraine dating
from 11000 to 10 700. BP ( ‘

,,.whxch belong to the syste

. The outer maJor clay accumulatlon 15 outside
the Ra-moraine; but inside the Hvaler stage
(12 000 BP (Sarensen 1983)). The large clay accu-
mulation along the Glomma depression down-
stream from Lake Oyern is just outside the
Ski-stage (10 OOO BP (Szrensen 1983)) but inside

ﬁeld resxdual parts of the fo, 1er
occur (Fig. 7).
Other encroachments such as major canaliza-
tions and closing of creeks are also included
. the mvestlganon the m

landscape
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Fig. 2. The quaternary. geology of Ostfold. (1) Marginal déposits and major 1solated ﬂuvxoglaclal deposits. (7) Margma] moraine
zone without distinct forms. (3) Surficial deposits, mainly marine clay and silt. (4) Bedrock and bedrock with a thin or

discontinuous cover of surficial deposits: The map is based on quatérnary maps from NGU together with own observations The
three test areas are indicated by squares.

1000-2000 years for watersheds with altitude
ges of about 100 m The rate of erosion was
high, but has not been specxﬁed
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m - figures of 15% for a gully system further north in
e  the same district. Bergqvist (198
' Swedlsh gulhes eroded in sxlty mate

o0 ve and fossil gulhes This

tion of gullies has becn

changes and
ogical factors
clay forma-
factors in
ently, techni-

e
- d rivers, build-
Fig. 3. Cutve ly gradings have

Ski). Simplifie

Id during the Stone
sandy soils on the
rst farmed, with agriculture
mclude most of the, surficial
g agricultural larrascape was
, re the surficial deposits
ive gully systems. The flat
he gullies were farméd, while

. smn in the gulhes and the resultant?cu]tura]

' “Sytéiisytics,,y()‘slo,wN rway
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ivity became heavily subsidized (Fig

iod lasted from 1971 to 1987 (Min-

£ Agriculture 1989) and as a result, large
re graded. Figure 4 shows a grading area
Id of about 5200 ha that was given
pport. The area reflects the distinctly

ilar féncroachments. (2) Without major

e i
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6‘7% of the total area of ploughed ﬁelds in 1979,,

then about 7000 ha. - , ,,

The analysis of the aerlal photographs (Flg 5) tailed analy51s to check whether the general pat-
illustrates the situation in 1987. Extensive areas  tern and degree of encroachments indicated in
were then influenced by gradi Calculations  Fig. 5 were correct. The test areas (Fig. 2) were
based on this inventory in ' y include different degrees of present
40000 ha out of a total of .
(about onec third of the tot
strongly influenced by gra
croachments. Urban developm
posits were not included. T
regional character and possib
been introduced mainly. becat
overlooked and misinterpre
example in the distinction |
moraine surfaces especially 1
These inaccuracies are, howev
tance in the regional analysis.
The figures that derive fro

b

the like, are includéd Secondly, the graded area  confirms the impression of a dramatic change in
is much higher This is partly the result of an the landscape as a result of grading. Measured by
analysis based on geomorphologwal understand-  the length of existing gullies, only 33% of the
ing of the problem. This m ' gullies survwed the period of extensive grading in
has been made to register th the dern rea 20% in thc Rakkestad area and
of the physical encroachmen As ,scussed, already,
intersecting gullies, but whicl e Skjeberg area
were listed as strongly influenc

though areas of flat terrain
_eéncroachments are included
a geomorphological assess
somewhat unfair from a fa

: 69
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The real change is even greater smce short gully

the drainage systems (Rognerqd 1990). '

An isolated pully
_in a graded area.
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Fig. 9. The remammg gulhes in Gstfold (I) Gullies. (2) Margma) deposits and major isolated ﬁuv:oglacxal deposits. (3) Marginal
moraine zone without distinct forms. The seven areas selected for nature conservanon are shown as grey circles.
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